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BCO-DMO Background

- Established in 2006, through the merging of the two data management office's for
the U.S. GLOBEC and JGOFS projects.

- The Biological and Chemical Oceanography Data Management Office
(BCO-DMO) is funded by the U.S. National Science Foundation (NSF) to provide
data management services to NSF-funded projects in Biological and Chemical
Oceanography and the Division of Polar Programs Antarctic Organisms and
Ecosystems program at no cost to the investigators.

- We now manage data from over 1,000 projects from researchers (PIs) across the
U.S. studying a wide variety of scientific domains.
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BCO-DMO: Biological and Chemical Oceanography Data Management Office



Mission

To work with principal investigators to curate and serve data and information from
research projects funded by the National Science Foundation's Biological and Chemical

Oceanography Sections and the Division of Polar Programs Antarctic Organisms and
Ecosystems program.




Data Management Philosophy / Strategy

- Keep the barriers to metadata/data submission low
- No prescribed metadata/data formats

- Preserve as much of the PI-supplied information as possible, including:
- parameter names
- parameter units

- specific parameter formatting



BCO-DMO supports data stewardship throughout the data
lifecycle

e Provide guidance on data formatting and
Proposal
standards;

e Apply gross QC (e.g lat/lon error checking);

Preservation

e Capture and record metadata;

Data Use Analysis & e Make data and metadata available online

& Reuse Synthesis . . .
: (restricted or public access as appropriate);

e Ensure final archive of data in appropriate
national data center;

Discovery
& Access

Contribution

% e Provide Data Management Planning template;
ata
e Assign dataset digital object identifiers (DOIs).




Data submission process

Prepare Submit Collaborate = Validate

Register your Prepare data Submit data Work with Data = Finalize data for
project files and and forms Manager to publication
metadata forms publish data




Making Data FAIR

I%dable Ccessible nteroperable eusable

O & fo O

Original article describing FAIR data principles: Wilkinson, M.D., et al. (2016) The FAIR Guiding Principles for
scientific data management and stewardship. Scientific Data, 3, 160018, https://doi.org/10.1038/sdata.2016.18

Article more specific to FAIR in our domain: Stall, S., et al. (2018), Advancing FAIR data in Earth, space, and
environmental science, Eos, 99, https://doi.org/10.1029/2018E0Q109301



https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1029/2018EO109301

Accomplishing FAIR alignment

—

Building robust metadata
Aligning vocabularies

Creating machine actionable information (LOD)

B W D

Harmonizing data into common formats

among other activities...



Metadata

Dataset: GT10-11 -| Related references:

to the standardized master names. If there were differences between the Pl-supplied parameter values and those in
GetData Map It Menden-Deuer, S. and E. J.

the master file, both columns w

protist plankton. Limnology (more info)
additional columns were added, Generic Description
file. Short Name: G Instruments that identity and quantlfy the elemental
* Twining, B. S., S. Rausche| Community Star #* el
y ; constituents of a sample fr Y
particulate material in the N

SXRF analysis was performed on the 2-ID-E beamline.

See the dataset parameters ot Generic Descrip

el cel_type each cell was classified as either an autotrophic | unilless unknown
were added via the join method] ‘The GeoFish tow sample when excited by X- depth_GEOTRC_CTD _round | Rounded observal flagellate (Aflag); autotrophic picoplankier
o B near surface (<21 calculated from G (Apico); or a diatom.
Acquisition Description of trace metal cle) added from the i
SXRF samples were preparé+ More Information about this d i master fle (see P
depth and deep chiorophyll
150w and centrifuged onto Cfformy

- o ™ coniio ~ Funding Sources driven, PFA Teflo saple_GEOTRC Unique identifying
Spatial Extent: N:39.68403 E:-18. dried in a Class-100 cabinet, provides trace-mi samples; ranges
source (Argonne National L& P lassimnirand 04 and from 6112 cellular C content;
Project: U.S. GEOTRACES Nortl unding Source Foveonsl il supplied values using the relation: total elemental Cu content of each cell was mol/cell trace_metal_conc
Principal Investigator: Benjamin NSF Division of Ocean S¢ contamination fre intermediate US Lessard (2000) measured with SXRF. Details provided in Twining
Processing Description Geoffrey Smith al Originally submitt etal. (2015).

cell_vol biovolume of each cell estimated from volume

microscope measurements of cell dimensions

etal. (2015).

BCO-DMO Data Manager: Nan T — California, Santa parameter name cell_Si total elemental Si

Parameters. to BCO-DMO's G measured with S

conventions. etal. (2015).

Data were processed as des

total elemental Zn content of each cell was. molcell trace_metal_conc
Between 9 and 20 cells wer Deployment | Synonym: Supplied Name. measured with SXRF. Details provided in Twining
stations. The elemental cont P etal. (2015).
i cruise_id sample_L le_ Unique identificati
Validated: Yes Trace element concenration KN199-04 | GT10 . ‘GOlEE6 Holile: X urique deniteal ‘total elemental P)
the mean) are presented, al vsail e ool measured with S
Current State: Final no updates & (more in 9 etal. (2015).
P 5C0-DMO P . KN199-4 - atalion- GEOTRG were added from i)
-DMO Processing: rt Name:
Data URL: https://ww.bco-dmo. 9 GNAT sl GEOTRACES mal
U.S. GEOT T Description). total elemental S
- added conventional heade 533 Generic Descrip measured with S
Cellular elemental content of ind| - renamed parameters to BC kmorisg g GO-FLO bottle c: etal. (2015). SXRF_map _filename SXRF map filename. unitiess unknown
Transect cruises in the Subtropi{ - replaced blank cells with n Section Cri plomert, il botlle_GEOTRC Alphanumeric cha
Nov. 2011 - sorted by cruise, station, g 316N2010 bottle is specially’ {e.g. NIS represg] T e S ; " ”
cell_Mn "
~ changed station 99 and 15 A0 contambeiion ] representing GOF X total elemental M _spectrum_filename | SXRF spectrum filename unitiess unknown

Expand/Collapse All - revised station 9 depths to contamination, lo) rosells; Values wi measured with S
KN19905 | aT10 and exchange of :“’""""“‘“DUS etal. 2016 BTL_ISO_DateTime_UTC | Date and time (UTC) variable recorded atthe | yyyy-MM- 1SO_DateTime_UTG
~ Archival Copy With the agreement of BOD! USGT-NAT e e bottle sampling time in ISO compliant format. ddT'HH:mm:ss'
information, such as the US KN199-5 cell_Fe total elemental Fe. Values were added from the intermediate US
Version | Archive dataset composed of the foll GNAT — | Project GEOTRACES pro measured with S: GEOTRACES master file (see Processing
Date event_GEOTRC, sample_GI Knorr199-4 v ifcror T iiransech etal. (2015). Description). This standard is based on ISO
depth_GEOTRC_CTD (botl scope-Optics cast_ GEOTRC 8601:2004(E) and takes on the following form:
2015-02:17 | Marine Biologicd  gTy_iS0_DateTime_UTC ( KN204-01 | GT11 (more info) grid_type grid type: planko Po———— 2009-08-307T14:05:00(xZ (UTC time)
Oceanographic | gailiate subsequent analysi KN204-01 Short Name: either gold (Au) of measured with S:
KN204-01 Community Star microscopy grids etal. (2015).

Version Date: 2015-02-17

Restricted: No

light_image_filename light image filename unitless unknown

chl_image_filename Chl image filename unitiess unknown

station number given by PI unitiess

Bottle parameters in the mag usaTNAY Generic Descrip
X ODF_Bottle_GT10, and ODI vsaiicl Instruments that event_GEOTRC u grid_num GEOTRACES b
Individual phytoplankton cells W{  acrosol sampling, and McLa i
N pling, GNAT using the phenon internal designati ‘measured with S;

elemental content using SXRF (|  McLane pump cast numbers visible light. Inclu etal. (2015).
using the relationships of Mende  Buesseler. aieNzo1] instruments. Also R
Y SXRF_run samples were an;

~ Description

cell_Ni total elemental Ni

SC SON| HTV:
fluorescence (SXI Ea [uson] HTL |
Download zipped images: A standardized BCO-DMO n GAO3 ( cell_Cu total elemental C:

in July 2011 (2011,
Chlorophyll GEOTRACES dataset, most v measured with S

Light parameters. depth_GEOTRC_CTD etal. (2015).
el ~ Instruments ~ Xeray fluorescence| unique identifier g
maps

original data columns were AR measured with S;

If the master parameters we (more info) each run cell_Zn total elemental Zn! @ ©2019 Biological and Chemical Oceanography Data Management Office. v @BCODMO

Funded by the U.S. National Science Foundation ) N
10 the standardized master . GeoFish Towed neasy cel_type each cell was clag etal. (2015). m ,  View profile
Generic Descrip

depth_GEOTRC_CTD_round flagellate (Aflag);

Instruments that )
constiivents o7 3 {Ankcor;ora daty light_image_filename light image filen

(more info)

cell_vol biovolume of eact
microscope meas|

chl_image._filename Chl image filename unitless unknown

SXRF_map_filename SXRF map filename unitiess unknown




Current data Ser"ing System et: GT10-11 - cellular element quotas

DOI:10.1575/1912/bco-dmo.641155

\T) T
94w ]

/BCO/GEOTRACES/NorthAtlanticTransect/cellular_trace_elements_v2_joined ---- Level 2

Directory | | Documentation || Download & Other Operations
Level 0 || Next Level || Flat Listing

# Please note that data may not be final, pending intercalibration results and S = cs .
# further analysis. If you are interested in following changes to US GEOTRACES i u more map
# NAT data, there is an RsS feed available via the BCO-DHO US GEOTRACES

oroject page. ‘al Extent: N:39.68403 E:-18.2545 S:17.3505 W:-69.8139 Temporal Extent: 2010-10-01 - 2011-11-30

B. Twining (Bigelow)
version 2 (2015-02-17): revised station 9 depths: sample 5636 from S0m to 28n and 5638 from 26 to SOm.

replacis version 2015-02- icipal Investigator: Benjamin Twining (Bigelow Laboratory for Ocean Sciences)

101 - gellular eloment quotas ject: U.S. GEOTRACES North Atlantic Transect (U.S. GEOTRACES NAT)

sorted by cruise, station, grid

D-DMO Data Manager: Nancy Copley (Woods Hole Oceanographic Institution, WHOI BCO-DMO)

cruise_id project
KN199-04  NAZT sion Date: 2015-02-17

lon cast_GEOTRC event_GEOTRC

= itricted: No
31.0021 -21.9999 1 2084 I
dated: Yes

depth GEOTRC_CTD depth_GEOTRC_CTD_round sample GEOTRC sample bottle GEOTRC bottle GEOTRC grid type grid num SXRF run mda id cell type cell vol cell C  cell Si cell P

5331c-up  2011r2 2.02E-12 0.00E+00 5.92-14 3rent State: Final no updates expected
533lc-up  2011r2 3.358-12 2.17B-16 7.61E-14 4
5331c-up 2011r2 8.47E-14 2.56E-16 1.04E-15 1
533lc-up  2011r2 1.43E-13 nd 2.65e-15 2@ URL: https://www.bco-dmo.org/dataset/549122/data ('
533lc-up  2011r2 i » 5.45E-14 3.70E-16 1.33E-15 1,
5331c-up 2011r2 3.94E-16 1.68E-15 7
5331c-up  2011r2 1.63E-16 1.23E-15
;mrg . 2::3':5 g;:z-ig :llar content of p cells during US GEOTRACES North Atlantic
r L11E- +38E-
2011r2 1.62E-16 3.19E-15 lsect cruises in the Subtropical western and eastern North Atlantic Ocean during Oct and Nov, 2010 and
2011r2 7.7 1L39E-16 9.36B-16 1044
2011r2 1.90E-16 8.04E-16 1
2011r2 2.67E-16 8.86E-16 6
2011r2 a 1.70E-14 n
2011r2 2.00E-15 nind/Collapse All
2011r2 n
2011r2 n
201162 o
2011r2 nrchlval Copy
2011r2 i
2011r2 n
2011r2 n
2011r2 n
2011r2 n
2011r2 n
2011r2 n
2011r2 n
2011r2 n
i n
5
1
1
9§
4

Version Archive Persistent Identifier Date
Date Assigned

2015-02-17 | Marine Biological Laboratory/Woods Hole 10.1575/1912/bco-dmo.641155 &' | 2016-03-29
Oceanographic Institution Library (MBLWHOI DLA)

2011r2
2011r2

2011r2 1.11E-16

2011r2 1.41E-16

2011r2 " 5.38E-17

2011r2 7.84E-19

331}3 3 }3;‘;::2 ‘,‘dlvidual phytoplankton cells were collected on the GEOTRACES North Atlantic Transect cruises were analyzed for

itz 3.oamLs iemental content using SXRF (Synchrotron radiation X-Ray Fluorescence). Carbon was calculated from biovolume
2011r2 1086816 2 |
201122 1052817 3.59E-16 ‘nng the relationships of Menden-Deuer & Lessard (2000). Trace metal concentrations are reported.
2011r2 i 6.76E-17 4.11E-16 3
2011r2 1.076-14 3.306-14 9
5337a-up  2011r2 1.838-12 1.59E-16 4.87E-16 Ipwnload zipped images:

escription

cast_GEOTRC event_GEOTRC alorophyll
17.3505 -18.2545 2 ght
XRF maps




Current data serving system

/BCO/GEOTRACES/NorthAtlanticTransect/cellular_trace_elements_v2_joined ---- Level 2
Download & Other Operations

cruise id project station GEOTRC sta PI lat lon cast_GROTRC event_GEOTRC depth GEOTRC_CTD _ depth GEOTRC_GTD_round sample_GEOTRC  sanple
# Please note that data may not be final, pending intercalibration results and Cell type Coll vol cellc cell Si T eell®  cell's  cellMa  cellre  GellCo GElNi el cu cell zn ~Lighe image filenme chl_ii
# further analysis. If you are interested in following changes to US GEOTRACES BTL_TSO_DateTime_UTC
# NAT data, there is an RSS feed available via the BCO-DHO US GEOTRACES KN199-04 5 5 31.0021 -21.9999 1 2084 30.7 31 5331 24
oject page. 152.57 . 0.00E+00 5.92E-14 3.54E-14 1.70E-17 3.51E-16 1.408-17 nd nd 2.138-17 2011r2_170_BF.jpg 2011r2_170_FL. jpg
2171 0.0,
GT10-11 - cellular element quotas KN199-04 ar 5 31.0021 -21.9999 1 2084 30.7 31 5331 2
B. Twining (Bigelow) 2178416 76116 .16RA4 726808 827517 199817 ma nd 3.24B-17 2011r2_171_BF.jpg 2011r2_171_FL. jpg
vermion 2 (015-02-17)1 revised station 9 depths: sample 5636 from S0m o 26w and 5638 from 2em &
Teplaces version 2015-02- Pt 5 5 31.0021 -21.9999 1 2084 3 331 24
Sorted by cruise, station, gridf 5.21 2.56E-16 1.04E-15 1.76E-15 5.44E-19 5.458-18 3.495-19 nd nd 3.156-18 2011r2_172_BF.3pg 2011r2_172_FL.3p

5 31.0021 -21.9999 1 2084 31 331 24
cruise_id project 9.07 % nd 2.65E-15 2.73E-15 8.62E-19 4.27E-18 5.04E-19 nd nd 2.00E-18  2011r2_173_BF.3pg 2011r2_173_FL. 3pg

Pt 5 s L0021 -21.999: 2084 2 i 2
RHL99-04  WAZT 3. 3.70B-16 1.33E-15 1. 033-15 8.548-20 4 9mz-1s 2.348-19 nd nd 1.46E-18 2011r2_174_BF.3pg 2011r2_174_FL. jpg
station GEOTRC sta_PI lon cast_GEOTRC event_GEOTRC 5 s 0021 21,3999 1 J08 0 1 2
.94B-16  1.68E-1. 45-15 6.256-19 8.538-18 1.358-19 nd nd 4.488-17 2011x2_175_BF. 2011r2_175_FL. 3pg
31.0021 -21.9999 1 2084 3.9 6 681 5 5 5 6.25 9 8.53I 8 351 9 8] _175_BF.jpg 0: _175_1 Ipe
R 5 s 31.0021 -21.9999 1 2084 31
sample GEOTRC sample bottle GEOTRC bottle GEOTRC grid types, 1.638-16 1.238-15 1.03B-15 1.65E-19 3.99E-18 1.B1E-19 nd nd 2.36E-18  2011r2_176_BF
s s 31,0021 -21.9999 1 2084 a1 331 2
1.648-16 5.798-16 4.54E-16 1.47E-19 1.34E-18 1.59E-19 nd nd 1.028-18 2011r2_178_BF.3pg 2011x2_178_FL. jpg

H s 31.0021 -21.9999 1 2084 31 331 24
4.11E-17 8.38E-16 1.05E-15 2.51E-19 2.40E-18 2.40E-19 nd d 1.90E-18  2011r2_179_BF.3pg 2011r2_179_FL. jpg

5 5 31.0021 -21.9999 1 2084 31 331 24
1.628-16 3.19E-15 1.83E-15 4.64E-19 3.938-18 3.618-19 nd nd 4.70E-18  2011r2_180_BF.jpg 2011r2_180_FL. jpg

5 5 31.0021 -21.9999 1 2084 31 5331 24
1.39E-16 9.36E-16 1.29E-15 2.08E-19 3.18E-18 1.63B-19 nd nd 2.07E-18  2011r2_181 BF.3pg 2011r2_181_FL. jpg

5 5 0021 -21.9999 1 2084 31 5331 24

6.71 2U0BE-13 1.90B-16 8.04E-36 1.013-i5 1.676-15 2.68E-18 5.79E-50" nd nd 1.56E-18 2011r2_186_BF 2011r2_186_FL. jpg

21717:15:00.002

m1S5-0i - mas H 5 31.0021 -21.9999 1 2084 31 331 24

X 4.43E-14 2.67E-16 8.86E-16 6.27E-16 1.88E-19 3.02E-18 7.63E-20 nd nd 1.07E-18  2011r2_187_BF.3pg 2011r2_187_FL. jpg

‘1117 15:00.002
KN19 5 5 31.0021 -21.9999 1 2084 30.7 31 331 2

nd 1.70E-14 nd nd nd nd 3.06E-17 3.01E-16 1.24E-17 2011r2_345_BF.jpg 2011r2_345_FL. jpg

quss-0s s s 5 31.0021 -21.9999 1 2084 30.7 31 331 2

1.80E-13 nd 2.008-15 nd d nd n 5.16B-18 6.14E-17 1.75E-18 2011r2_346_BF.jpg 2011r2_346_FL. 3pg
“00z

nesi0s wagt s s 31.0021 -21.9999 1 2084 30.7 31 5331 2
nd 1.308-15 nd nd nd nd 8.25E-18 3.95E-17 2.36E-18 2011r2_347_BF 2011r2_347_FL. jpq

s 31,0021 -21.9999 2084 30.7 a1 331 2
7.408-16 nd nd nd nd 3.438-18 1.60B-17 2.718-18 2011r2_349_BF.jpg 2011x2_343_FL. 3pg

s 31.0021 -21.9999 2084 30.7 31 331 2
6.00e-15 nd nd nd nd 3.258-17 2.09-16 1.20-17 2011r2_350_BF.jpg 2011r2_350_FL. 3pg

s 31.0021 -21.9999 2084 30.7 31 331 2
1.108-17 nd nd nd d 1.37-19 2.288-19 2.808-19 2011r2_351_BF.Jpg 2011r2_351_FL. 3pg

5 31.0021 -21.9999 084 30.7 31 5331 24
nd nd nd nd n 5.298-20 nd 1.03E-20 2011r2_352_BF.jpg 201152_352_FL. ipq

31.0021 -21.9999 2084 30.7 31 331 2
15 nd nd nd nd 2.308-17 5.268-17 8.34E-18 2011r2_353_BF.jpg 2011x2_353_FL.3p

H 31.0021 -21.9999 2084 101.3 101 337 18
1.50E-15 nd nd nd nd 1.05E-18 3.03E-17 1.24B-17 2011r2_268_BF.jpg 2011r2_268_FL. ipg
11117 08:00, unz

17.3505 -18.2545




Current data serving system

/BCO/GEOTRACES/NorthAtlanticTransect/cellular_trace_elements_v2_joined ---- Level
Directory | | Documentation 'I Download & Other Operations ]
[Level 0 |[ Next Level | [Flat Listing | Current object is: /data.bco-dmo.org:80/BCO/GEOTRACES/NorthAtlanticTransect/cellular_trace_elements_v2_joined

# Please note that data may not be final, pending intercalibration results and cell_type cell_vol c cell si cell P
# further analysis. If you are interested in following changes to US GEOTRACES BTL_ISO_DateTime_UTC
# project page. 152.57  2.02E-12 0.008400 5.92B-14 3.54E-14 . Llstlng data
e
GT10-11 - cellular element quotas NAZT 5 . ] 31.00 H M
15200 00n

version 2 (2015-02-17): revised station 9 depths: sample 5636 from 50m to 28m and 5638 from 28m tc . fofi
Teplaces version 2015-03-10. . 31.00 Other data listing formats

Az 5 5
sorted by cruise, station, grid# 5.21 2.56E-16 1.04E-15 1.768-15

Download and Other Operations Menu

H

199504 s 31.00 %

crulsedd profect 5.07 . a 2ese-is 23-is. o Downloading data

KN199-04  nAZT e S ioomas momes Lol « Matlab file format of all data at this level and further in. (Download will also 'do' matlab) @
station GEOTRC sta PI lat lon cast_GEOTRC event_ GEOTRC 0x 31.00 . netcdf ﬁle format

5 s
> 6. 3.94E-16 1.68E-15 7.54E-15
31.0021 -21.9999 1 2084

d ODV file format

Download utility

KN 5 5 31.0
depth_GEOTRC_CTD depth_GEOTRC_CTD_round sample GEOTRC sample bottle GEOTRC bottle GEOTRC grid_type 1.638-16 1.23E-15 1.03E-15

5 5 31.00
1.64E-16 5.79E-16 4.54E-16

31.0) Download inquiry/data pickup @

H s
4.11E-17 8.38E-16 1.05E-15

31.00

Lorts s Lois Manipulating data

1 Math operations for calculating values from existing parameters. @
150816 6.08E-16 101805 Join 2 objects having at least 1 parameter in common @

Samte nols canit] Time field splitting (g

Lromds na Time conversions

31.00 Statistics

21m1°
KN199-04 T 5 5 31.0
7.79 1.39B-16 9.36E-16 1.29B-15

s
2.00E-15 nd

31.00

Laonds e « Plotting data
Toaopds na ¢ Simple X-Y plot

5 31.00
6.00E-15 nd

. el ® Persistent objects
110817 ’ ¢ Directory_of available objects
w ? a9 ¢ Save/remove current object

« Subsetting data @

5 31.00
3.60E-15

H 31.00
1.50E-15

31.00
otheropt version 2.2h 9 Mar 13
server: production-Aprl7

cast_GEOTRC event_GEOTRC

17.3505 -18.2545 2




Synthesis activities

cruise id project station GEOTRC sta PI lat
cell type cell vol cell C  cellsi cellP o
BITL_TSO_bateTime_UTC
KNI9-04 NAZT 5 s 31.0021
0.00E400 5.92E-14 3.54E-14 1.
5 s 31.0021
2.176-16 7.61E-14 4.16E-1a 7.

5 s 31.0021
2.56E-16 1.04E-15 1.76E-15 5.
s s 31.0021
nd 2.65E-15 2.73E-15 6.,

31.0021
70816 1.038-15 8.

0021

s s 31,
3.94E-16 1.68E-15 7.54E-15 6.

5 s 31.0021
1.63E-16 1.23E-15 1.03E-15 1.

H H 31.0021
1.64E-16 5.79E-16 4.54E-16 1.

5 s 31.0021
3.118-17 8.38E-16 1.05E-15 2.

s 5 31.0021
1.62E-16 3.19E-15 1.83E-15 4.

s s 31.0021
1.39E-16 9.36E-16 1.29E-15 2.
5 5 31.0021
1.908-16 8.04E-16 1.01E-15 1.

0021

5 s 31,
2.67E-16 8.86E-16 6.27E-16 1.8

s s 31.0021
nd 1.708-14 nd nd
5 s 31.0021
nd 2.00E-15 nd nd

5 31.0021
1.308-15 nd

s 31.0021
7.40E-16 nd nd

s 31.0021
6.00E-15 nd

s 31.0021
1.108-17 nd nd

s 31.0021
nd nd nd

s 31.0021
3.60E-15 nd nd

s 31.0021
1.508-15 nd nd

cast_GEOTRC event GEOTRC depth_GEOTRC_CTD depth GEOTRC_CTD_round
11,

lon
ells  cell Ma

21,9999 1
708-17 3.51E-16
21,9999 1

6E-18 6.27E-17

-21.9999
44E-19 5.45E-18

-21.9999 1
62E-19 4.27E-18

-21.9999 1
54E-20 4.90E-18

-21.9999 1
25E-19 8.53E-18

-21.9999
65E-19 3.99E-18

-21.9999 1
478-19 1.34E-18

-21.9999 1
51E-19 2.40E-18

-21.9999 1
64E-19 3.93E-18

99 1
3.168-18

-21.99:
08E-19
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How do we make it easier for scientists to use the data?

Reduce time from data discovery to research.
Provide the data in multiple file formats.

Provide a coupled metadata+data product.

DN N R N

Provide web accessible urls for automated data access.



J ERDDAP!



What is ERDDAP? (simple)

e ERDDAP is a NOAA developed data server

e middle-man that facilitates open and accessible data download in a variety of
formats applicable to various communities.

e Accepts a variety of file formats on the backend (ASCII text, netCDF, compressed
files, image files, audio files, and others)

e Allows for data and metadata coupling and download

e Provides web accessible urls for advanced data download and subsetting via other
software packages



Loading a dataset into ERDDAP

ERDDAP e



BCO-DMO’s current deployment strategy

e Loading datasets that have a DOI

o Translated to ASCII TSV files
o  Robust metadata record
o  Appropriately identified latitude, longitude, depth, and time variables (if applicable).

e Providing direct download links on the dataset metadata pages to commonly used
data file formats within our community.
e Serving only the most recent version of the data

Dataset: GT10-11 - cellular element quotas

Get Data Map It Cite This Dataset

DOI:10.1575/1912/bco-dmo.641155
[CSV | GeoJSON
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Our migration process ERDDAP D.M. process

Data submission

Current D.M. process

Data submission Data

Data server )
translation

Data

Data server .
translation

Metadata

translation
to xml

Metadata

ERDDAP




Gotchas during development

e Legacy metadata

® Procedural changes in metadata development

e Identifying latitude, longitude, depth, and time variables
e Dealing with time variables

e Populating a netCDF like key value pair metadata structure with hierarchical
metadata

o  projects, deployments, people, instruments, etc...

e ERDDAP’s trouble with large ASCII files (11GB)



Future
e Upgrade to ERDDAP v2.*

o Deals with ASCII files much more efficiently
o Allows for data restriction using ORCiD and Google

o Adds AWS S3 cloud capability
e Continue migrating our DOTIed datasets via automated process
e Serve data via legacy service and ERDDAP side-by-side

e Migrate completely to ERDDAP for data serving

e Develop specialized access portals?



Additional Resources

[ ERDDAP B1ble https://coastwatch.pfeg.noaa.gov/erddap/download/setup.html

[ ] ERDDAP Docker container: https://github.com/axiom-data-science/docker-erddap

[ ] Quick ERDDAP deployment: https://github.com/ioos/erddap-gold-standard

e BCO-DMO ]upyter Notebooks: https://github.com/BCODMO/Data-Use-Examples/tree/master/jupyter

e 2017-08-31 ESIP Tech Dive: "ERDDAP lightning talks"

https://www.youtube.com/watch?v=2-ydBByYBOM&t=1564s


https://coastwatch.pfeg.noaa.gov/erddap/download/setup.html
https://github.com/axiom-data-science/docker-erddap
https://github.com/ioos/erddap-gold-standard
https://github.com/BCODMO/Data-Use-Examples/tree/master/jupyter
https://www.youtube.com/watch?v=2-ydBByYB0M&t=1564s

Thank you



Questions?

Demo?

Mathew Biddle
Biological and Chemical Oceanography Data Management Office
Woods Hole Oceanographic Institution
Phone: 508-289-3438 | Email: mbiddle@whoi.edu
ORCID: 0000-0003-4897-1669



