Supporting Data Sharing and Discovery
for the Earth’s Critical Zone through
Cross-Repository Interoperability

Jeffery S. Horsburgh
Utah State University

The CZ Net Hub Team

Kerstin Lehnert, Jordan Read, Chris Calloway, Scott Black, Maurier
Ramirez, Lucy Profeta, Clara Cogswell, Peng Ji,
David Tarboton, Martin Seul

Support: 2012893,
2012748, 2012593

Critical Zone Network



Critical Zone Collaborative Network

* In 2020 NSF funded a new phase of their Critical Zone research program

* Nine Thematic Cluster study areas with a wide range of geological, climatic, and
land use settings working to better understand the evolution and function of the
Critical Zone

* One Coordinating Hub to help coordinate activities across Clusters — including
data management
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Challenges Then the clusters

were funded

From NSF’s solicitation: _
“The Coordinating Hub will: ensure the compatibility of the measurements across

the various Clusters; lead the data management of the Network by establishing Bedrock
procedures for data collection, standardization, central archiving, and access by the Coastal
research community” Dynamic Water
Big Data
 Thematic Cluster teams and data are diverse Drylands

 Some are collecting new data, others are aggregating existing Geomicrobio

O[NP |W[IN]|FE

data, some are doing both CINet
* No single data repository will meet the needs of Dust”2
Urban

interdisciplinary Critical Zone Scientists

CZ Hub Objective: Provide a robust cyberinfrastructure for Findable, Accessible,
Interoperable, and Reusable (FAIR) data from the CZNet Thematic Clusters

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.
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CZ Hub Approach

Diverse data and research Submission of products Using existing Earth science Making products Findable,
products from CZ and/or registration of data repositories via Accessible, Interoperable,
scientists metadata automated submission and Reusable (FAIR)
CZ Thematic Cluster Network Data Submission Portal Repositories for Data and Research Catalog and Discovery
b Data CO”eCtion b Data/metadata SubmiSSion PrOdUCtS . Cross_repository View Of cZ data
*  Data aggregation *  Metadata templates *  Permanent data archival and publication and research products
*  Local data management *  Data format standards «  Access control for embargoed data «  Discovery based on authors,
*  Quality assurance/quality control *  Data upload templates «  Citable data keywords, geographic area, time,
*  Metadata creation *  Unique identifiers
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Data Submission Portal

| -t}orqtive Network

* Web application supporting CZNet

* Enables submission to multiple geoscience

data repositories through one portal

* Getting data to the right repository _

4.3

Submit Your Data and Research Products

E m p OW e r d a t a m a n a ge rS a n d Created for the Critical Zone Collaborative Network (CZCN), this Data Submission Portal provides tools for determining which repository to use
. . for data submission along with enhanced submission tools to encourage data standards, complete metadata, and high-quality submissions.
Investigators to curate resea rch prod ucts
L) L] L] . . L]
C hich itory? C hich f ?
Wlthln approprlate repOSItorIeS Wlth J x\:elt(:we;:::'il:::):ysitory eeeeeeee dation J xiengco:rr:iTy eeeeeeee dations to
system to determine which repository is decide on formats an d conventions for your
support from the CZ Hub team

right for submitting your research products. data files.

Which metadata?
J Use the Portal's submission tools to ensure
your metadata are complete and that your

data are well described.

https://contribute.criticalzone.org
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Supported Repositories

~8ubrr?|’t‘%’ata

Not sure which repository to.use?: i

* Operate and partner with , e
existing repositories '
- Commonly used by CZ scientists —

L L
- Promote the use of FAIR principles o~
S=Xg° Search. Synthesize. Contribute.
L
- Permanent data archival and .
HydroShare EarthChem Library
M : A dependable data management and publication solution for EarthChem provides open data services to the geochemical,
p u I C a I O n hydrologic data types and models. petrological, mineralogical, and related communities. Services
include data preservation, discovery, access, and visualization
» Access control for emba rgoed data
I m E
. Open access for pUblIC datasets +
. Zenodo Register Dataset
results citable and through OpenAIRE integrates them into existing repositories listed here. We know that these repositories may not be a
. . . reporting lines to funding agencies like the European Commission good fit for every CZNet dataset. If you have submitted a dataset to a
different repository, register that dataset here. Registering will create
L eve ra ge eX I S I n g I n Ve S I I I e n a metadata record for the dataset within the Data Submission Portal

to ensure that your data can still be discovered with all of the other

i C I CZ Net research products.

Contact Us Get Started Open Source




Research Product Submission Workflow

Step 1: Select a repository Result in target repository

Step 2: Create content

Step 3: Submit content

c o orgl Q o % (S
e R rccovrees  sumonms  oscoverowm ¢ asour conncr | @ -

@HYDROSHARE  vove  wveesounces  oiscoven  counsorate  wes v () a— a

My Submissions " "
Y Supporting data and tools for "Impact of data temporal e
R Q searcn resolution on quantifying residential end uses of water" -
¥ 5 - 1 Total Submissions
Submata i ' -
Not sure which repository to.use? > > D Authors: ca . Horsburgh Sharing Status:  Published
< o Views: 485
owners: S Horsburgh Downlonds:
- Type: Re —
Storage:  Thesize of this resource s 155 MB
Comments
1172972023, 35807 P Created:  Apr19,2022at 510 pm.
IS628hdhdaa1cAsc2ha0aE2nerEaTOr Lastupdated:  Aug 08, 2022 at 4:47 p.m. Camilo J. Bastidas Pacheco
[ orop your files here or cick to upload Dot: 10.4211/hs.6625bdbde41c45c2b906132beTea70f0
Repositories
Abstract
& HYDROSHARE
HydroShare EarthChem Library
2eN000 B :
Zenodo Register Dataset =
+ Contact Us Get Started Open
o East Longitude
5 753 e
South Latitude West Longitude
66 m.ere
+
Contact Us Get Started Open Source ¥

* User chooses repository

» User authorizes the Portal to
submit to that repository

* Authorization managed using
OAuth 2.0

* User completes metadata form

* Metadata is repository specific

* User specifies which files belong
will be uploaded

Content sent to repository via API
New record created in repository
New submission created in user’s
My Submissions page

Can view and edit later

* Data archived in repository
* Data registered for cataloging
and discovery




Interoperability Through JSON Schema-based
Metadata

"description": "A class used to represent the metadata for a resource",
"type": "object",

* A JSON schema defines required and e ¢ (A

€ > C (0 4&dsp
SEATTeS =TT

optional metadata for each repository rescrsotion [
* Enables validation of metadata >

"abstract": { New Submission
"title": "Abst

o Data types "description":

RSEERIEt &) HYDROSHARE
Instructions: Fill in the required field:

PY ' s (marked with %) Press the "Save® button to save your upload for later editing. When the form is complete, click the “Submit’ button to upload your
e a u Va ueS "language": {

"title": "Lang

* Required/optional elements b
* Data submission form dynamically built

title": "Subj

"“type": "strin

"description":

from the JSON schema waeraner: 0, [N

"type": "array - -
"items": {

* Adding a new repository to the Portal

}

h

means adding a new JSON schema

"title": "Crea

* Files and metadata sent directly to S

"type": "array

repository via API

}

e Data Submission Portal maintains a ”

"contributors":
"title": "Cont

record of submission

"default": [I],




Without the Date Submission Portal

e Data managers must know which
repository to use

* Data managers must navigate
user interfaces of multiple
Syste ms r= |

* Must keep track of what has been
submitted to each one | ]}

e Difficult for CZ Hub Team to track
what has been submitted
 No coordination of metadata to

facilitate discovery of CZ Net

products



With the Data
Submission Portal

Ensure data products end up in an appropriate,
trusted repository

* Single interface for direct submission of datasets to HydroShare,
EarthChem, and Zenodo

* User registration of datasets submitted to other repositories

Validation to promote consistency in CZNet data
products across repositories

* Enforce minimum metadata requirements — e.g., keywords,
funding

Promote templates, common formats, and best
practices

Helping Thematic Clusters track what has been
submitted

Enables simple, consistent, and automated
registration of CZNet datasets with a metadata index
for discovery

" EARTHCHEM

o Search. Synthesize. Contribute.

DRUSHARE

CZ Net Data
Submission

Portal
T Data Submission

/




CZ Net Data Discovery

How do prospective data users Find \
and Access CZ Net datasets spread
across multiple repositories?

Data
Discovery

/




#® CZNet Discovery X +

CcC O @& discover.criticalzone.ort

CZ Net Catalog and
Discovery Portal

e Cross-repository view of

/Net data and research

Featur
roducts

Filter by: Q cofier

O Publication year
Sortresults by: | RELEVANCE DATE TITLE

.
. June 13, 2022 900 2022 Crisfield Farm - DTW, Water Temperature, Specific conductance - May 2021-ongoing
Iscovery based on keywords
’ Crisfield Farm - Soil water contel January 27, 2022

O Data temporal coverage

rature, Electrical conductivity - Ji This dataset includes depth to water (m, from ground surface), water temperature (degrees C) and specific conductance

° < (uS/cm) measurements from four monitoring wells at the Maryland Agricultural site (Crisfield Farm) for the CZNet Coastal
l l r r C  volumetric water content 1900 2022 Cluster. Pressure, temperature and electrical conductivity were measured continuously in the field at 15-minute intervals.
a O S e O a I a e a e
) I ) P¥rae e — st resourca aedoaSiSusaseossiasa —

e e, el Tl Keywords: temperature, CZNet, CCZN, hydrology, water quality, Critical

Zone, Crisfield, hydrogeology, Maryland, depth to water, specific

b . ° 3 CZ project -
cconductance, water levels
’ ’ Funded by: Collaborative Research: Network Cluster: The Coastal

Repository ~ | Critical Zone: Processes that transform landscapes and fluxes Gegg!

“Map data ©2023 Terms of Use _Report a map error
between land and sea

License: This resource is shared under the Creative Commons
CLEAR FILTERS Attribution CC BY.

* Interoperability through Cont

This Dannielle Pratt, Holly Michael

accessing December 1, 2021

This dataset includes depth to water (m, from ground surface), water temperature (degrees C) and specific conductance
(uS/cm) measurements from four monitoring wells at the Maryland Forested site (Monie Bay) for the CZNet Coastal
° If you Cluster. Pressure, temperature and electrical conductivity were measured continuously in the field at 15-minute intervals.

SHOW MORE
https://www.hydroshare.org/resource/169a4c914014893a644b5187

boe16fd ra
Keywords: Monie Bay, temperature, hydrogeology, specific

conductance, water levels, hydrology, CZNet, Maryland, CCZN, water

quality, depth to water, Critical Zone

Funded by: Collaborative Research: Network Cluster: The Coastal

Critical Zone: Processes that transform landscapes and fluxes Ge,
between land and sea

& Map data 2023 Terms of Use _Report a map error

License: This resource is shared under the Creative Commons
Attribution CC BY.

https://discover.criticalzone.org/
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How does it work?

! CZ Net Discovery
I Website and System
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CZ Net data | Index/Catalog
l
: Stores metadata

for all CZ Net data

Data Submission
Portal

Execut¢

gueries ¢
returns resu

Schema.org
Metadata

* |nitial harvest upon submission

Registered
Resources

Metadata
Harvester

e Daily updates afterward
* Also available on demand

Datasets in Multiple
Data Repositories

Schema.org 1’5""'5‘2r«r@iHYBRUSHARE
metadata 'é » .@

Schema.org
JSON-LD

Schema.org
JSON-LD

EartnChem

Schema.org
JSON-LD

Welcome o arrhem

EARTHCHEM

Search. Synthesize. Contribute.

Other repositories



Conclusions

 The CZ Net approach encourages sharing of data in existing trusted
repositories

* The Data Submission Portal facilitates submission and registration —
makes it easier for the CZ Net Hub to track submissions and create a
coordinated discovery view

* Schema-based metadata has enabled us to build interoperability
across repositories for submission and discovery — a model for adding

new repositories

* Repository APIs make this possible — but when they change it can
break things

* Schema.org metadata make interoperability for consistent cataloging
and discovery easier
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GitHub

CZNet Hub is on GitHub
https://github.com/cznethub
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Critical Zone Network

Questions?

Jeffery S. Horsburgh
jeff.horsburgh@usu.edu
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