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Background of Project

e (anada has many useful, cost-effective (free) repositories

* “Deep-dive” comparison of 33 key characteristics specific to data
management

 Make it easier for researchers to select an appropriate repository
* Researchers may not be aware of which meet their unique needs

Image from The EU Research &
Innovation Magazine by Benedict
ODonnell




What are Repositories?

o A data repository is, a large database
Infrastructure” that can host several data sets

(Brook, 2018)

e Primary purposes include collecting, managing,
and storing data sets

* From this consolidation of data, users can create
data reports for sharing and analysis



Benefits for Use of Data Repositories
(Blick, 2018)

Open-Access and Researchers and institutions across the world
Increased ViSibility can access and use deposited data for research

Curation of data sets for specific branches of

Collections ecearch

'Work-space’ for in-progress collaboration, able

Preservation to use peer-review and embargo periods

Support for
Researchers researchers to be able to further their research

Allowing digital access for students and future




Features for an Ideal Research Repository ....mue

Consolidation of data in a single repository, support for many data types; ability to
connect to scientific publications and other repositories

A 4

Accessibility and Breadth of Information

Adherence to FAIR (Findable, Accessible, Interoperable, Reusable) principles to
access and use data, high reproducibility; scaled support as repository grows

A 4

Features

Automated processes and access to advanced analytics of preserved data; does the
database support you branch of research?



Methods

« We chose the following repositories to

compare:
> Federated Research Data Repository Browse by country
(FRDR) - Canadian Graphical | Text

» Scholars Portal Dataverse - Canadian
» DataStream - Canadian
» Polar Data Catalogue (PDC) - Canadian
» PANGAEA - German
» Zenodo - European
 Many Canadian Researchers
33 characteristics were compared from
repository websites and external journals;
database representatives corroborated our
information




Federated Research Data Repository (FRDR) _ksaiishedin 2016

Summary Benefit to Researchers ~ Support for Researchers

Access to multiple Free creation of DO
Open, national platform for repositories

researchers to access and Stores research data - up to
share Canadian research 3 TB per researcher

Large support for
licensing options

Support for any type of Archivemati.ca for
research data Preservation

Search within collection Q

UNIVERSITY OF
SASKATCHEWAN @

uuuuuuuuuuuuuuu

Q. Purpose-built for large g
General &,  datasets and own %@, oupports

Repository &Y storage group (eg. ¥ Embargo Period
GWF, Water Institute &

LIy Ul U1 DSV DD a1 UUST1 VAL D GL 11 D5 LU Sar 101 Dot DIt
and black spruce) located in central Saskatchewan, Canada

ATIiIO G, 1 1Gue § Greain, 1 1oy
G.; Black, T. Andrew
13-Oct-2020 Warm-air entrainment and advection during alpine blowing snow events Aksamit, Nikolas; Pomeroy, John

8-Oct-2020 EMDNA: Ensemble Meteorological Dataset for North America Tang, Guogiang; Clark, Martyn P.; Papalexiou, Simon
Michael; Newman, Andrew J.; Wood, Andrew W.;
Brunet, Dominique; Whitfield, Paul H.

23-Sep-2020 Atmospheric boundary layer measurements from Athabasca Glacier field Conway, Jono; Helgason, Warren; Pomeroy, John;
campaign, June 2015 Sicart, Jean-Emmanuel; Johnson, Bruce



Scholars Portal Dataverse Established in 2018

Summary Benefit to Researchers ~ Support for Researchers

Open-source, free for Focus on long-term
researchers, platform for preservation Free creation and linking

most at Canadian Stores research data - up to of DOIs
universities to access and 1 TB per researcher Promotes CCO licensing

share Canadian research Support for any type of option
data research data

Schola's Portal_ Dataverse Search ~ User Guide Support English ~ Log In
Scholars Portal Dataverse For testing Dataverse, go to the demo site. // Pour tester Dataverse, allez sur notre site de démonstration.
o Metrics 3,721,259 Downloads X Contact

Q Find Advanced Search

Part of Make Data
Count project for
data visualization

2016 (200) Producer Affiliation: Cold Regions Research Centre, Wilfrid Laurier University, Waterloo, ON, N2L3C5, Canada
2017 (158)

General

Embargo and data

Repository curation support

2018 (99) Replication Data for: Groundwater flow quantification in fractured rock boreholes using active distributed temperature sensing |=§‘]
2015 (83) under natural gradient conditions
" N Jan 29, 2020 - G360 Guelph Regi rse
ore...
Beth Parker; Carlos Maldaner; Jonathan Munn, 2018, ication Data for: flow ifi in fractured rock
Author Name using active distri sensing under natural gradient conditions", https://dol.org/10.5683/SP2/FZJAWP,
Statistics Canada (32) Scholars Portal Dataverse, V2, UNF:6:sNEhAUvkCaRELkgaie1FYw== [fileUNF]
Gallup Canada @3 Temperature data collected in borehole GDC-05 sealed with a flexible and impermeable liner during an active distributed temperature sensing
Canada Millennium Scholarship Foundation test. The test of the for 30 minutes before the composite fiber optic cable is heated at a
(15)




DataStream

Summary

Open access repository

specific for information

about local watersheds
across Canada

Freshwater data
platform for areas of
Mackenzie, Atlantic,
and Lake Winnipeg

Benefit to Researchers

Open-access data

Built-in visualization metrics
for tabular data

Support for .csv files

Explore Data News  About~ Resources

Prominent use of
blockchain technology
in data process

- Established in 2016

Support for Researchers

Free creation of DOI

Promotes ODC-BY v1.0
and PDDL licensing
options




Polar Data Catalogue (PDC) - Established in 2007

Summary Benefit to Researchers ~ Support for Researchers

Free, open access Free creation and linking
repository for researchers Focus on polar data of DOIs
accessing datasets Mediated by data manager Many supported Metadata

generate.d by Arctic and Large amounts of polar data schemas including 1SO
Antarctic researchers 19115 standard

O ELE]
visualization

General Repository — g AL support e \ Embargo and data

focus on cold regions curation support

RADARSAT Arctic SAR Imagt
View More Info... =

i i L
RADARSAT Mosaics of Antarctic
View More Info...



PANGAEA - Established in 1995

Summary Benefit to Researchers  Support for Researchers

Focus on long-term
preservation DOI and International
ORCID ID author GeoSample Identifiers

Open-access database with
a focus for storing and

accessing georeferenced Jentification SUDDOrt
data in a pursuit of long- PP Promotes many CC

term availability Native support of R and licensing options
Python for data visualization

Not logged in )

PANGAEA.
ICoId Regions ° m SEARCH  SUBMIT  ABOUT  CONTACT

Filter by... 1078 datasets found on search for »Cold Regions«

Many open-source
tools created by the ) Embargo and data

community for data curation support
visualization

Dataset Publication Year prediction of a ship performance in dynamic ice ISR Pl 5 Data 2000 km 1 | Terms of Use,
2020 (8) Supplement to: Montewka, J; Goerlandt, F; Kujala, P et al. (2015): Towards probabilistic models for

General Repository
with a focus in
scientific data

2019 (18) the prediction of a ship performance in dynamic ice. Cold Regions Science and lzé?:s’:a new. :0
e s Technology The GPS b are:
2017 (31) Size: 3.9 kBytes around y P,
2016 (23) © https://dol.org/10.1594/PANGAEA.823112 - Score: 78.53 select the > nd rose) ant

drag or zoom the bounding rectangle on its borders.
2015 (23) . . " You can also select a date range by entering a
2014 (13) 3. Titschack, J; Fink, HG; Baum, D et al. (2016): Mediterranean cold-water coral start/end date, Press "Apply" pichriip L LI

Its!

2013 (10) measurements resul 1 2

Supplement to: Titschack, J; Fink, HG; Baum, D et al. (2016): Mediterranean cold-water corals - an




Zenodo

Summary

Open-source repository
built for researchers in
mind hosted by CERN with

specialization in scientific

datasets

Open (15755)

Scientific dataset
Repository

Jpg (716)
Zip (556)
Xlsx (338)
Docx (282)
Txt (261)
Csv (230)

- Established in 2013

Benefit to Researchers  Support for Researchers

Focus on long-term Free creation of DOIs
preservatlon
Support for 400 open

Stores research data - no ! : !
licensing options

limit
Support ORCID ID author Native GitHub support for
identification programming

View

Evolution of the Charge Structure and Lightning Discharge Characteristics of a Thunderstorm on
yund FlaX

Standards followed for
Make Data Count
project

Data curation

support

Wireless sensor network (WSN) shows unique advantages in cold alpine area comparing with traditional in-situ monitoring approaches.

This paper presents two WSN applications in cold alpine area, one in the Hulugou watershed and the other in the Babaohe watershed, both

of which are situated in the upp

Publi

[ESNERRI Deteon | View 1 3

RSOI: Sea ice properties collected during the detection of oil on-in-and-under ice experiment




Recommendations for Future Repository Development

o Of the explored repositories, DataStream appears to have comprehensive
visualization on the data despoited

o As aresearcher, can we get repository developers to focus more on
visualization support?

o Areas for Repository Development: Outdated design philosophy, no heavy

emphasis on data visualization tools for many repositories, integration with
GitHub

« How can researchers benefit from a greater focus in this aspect?

Image from Mackenzie DataStream,
published on May 9, 2019 entitled
Data Specialist Intemn joins
DataStream team!’
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My Next Steps

 Share information to a wider audience via GWF/UW website

e Qur project can be viewed at the following link:
https.//drive.google.com/file/d/IMB1hOwWfCP_2QUFw-Zp-mXFF_ug/NMUN/view?usp=sharing

This chart aims to consolidate information relevant to Canadian researchers in a search for

Reposn(‘)ry repositories that may fit their needs. This focus is on the repositories that see heavy traffic
Comparison Chart to support from Canadian researchers.
Canadian Researchers Prepared by: Pranav Sairam

Edited by: Michael Steeleworthy, Bhaleka Persaud, Carolyn DuBois, Greg Vey, Gabrielle
Alix, Erin Clary, Lee Wilson, Kelly Stathis

Federated Scholars Portal DataStream Polar Data PANGAEA Zenodo
Research Data Dataverse Catalogue
Repository (sP) PDC
(FRDR )
Year of Public Access 2016 2018 2016 2014 1995 2013
Brief Description Open, national Open-source research Open access Open access PANGAEA is an open | Open-access repository
platform where data repository hosted by | repository for repository of data | access database for for data, research
researchers can Scholars Portal. sharing water and metadata that | archiving and software, reports, and
access and share | Researchers at most quality data. This covers datasets accessing other scholarly output.
Canadian research | Canadian universities easy to use generated by georeferenced data Zenodo is hosted by
data deposited by | can deposit data for long | platform is Arctic and gathered by Earth CERN, and data are
researchers term discovery, storage, | designed to Antarctic systems researchers . stored in the CERN
affiliated with a and linking with DOIs. simplify data researchers. data centre.
Canadian sharing for
post-sccondary monitoring and
institute; research initiatives
purpose-built for of all sizes and
large datasets. promote
collaboration across
sectors and
jurisdict
Can Mediated by Mediated by curators at Yes, mediated by Yes, mediated by | Mediated by curators Self-mediated;
researchers publish curators Sp data manager data manager researchers can publish
data directly? directly
Repository Type General repo: all General repo: all data Discipline specific | General Earth and General repo: all data
data types types repository: Water repository; all environmental sciences | types and software
Quality in Canada | data types but
focus on cold
regions
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What Repository is Best?

 Depends on your needs, there is a repository out there for you

 FRDR is a national platform built specifically for large dataset support and
data curation & for embargo

o Dataverse has great embargo and data curation support

o DataStream can be used for Canadian institute water quality data and you
can support a broader national initiative

 PDC has a specific focus on Arctic and Antarctic data deposits & for embargo

* Support local if you can, they all have free data curation support to help
ensure that your data deposited following establish standards and best
practices

» PANGAEA is a generalist repository with great community features/support

e /enodo is repo that offers integration with GitHub so very useful for
researchers doing lots of coding, and easy to navigate but limited checks on

data quality (on your own) 16



“Why Should Cold Regions Researchers Think About
Repositories/Open Access data?”

- Journals and Funding Agencies are asking

AGU POLICY: DATA

Hydrology and Earth System Sciences

An interactive open-access journal of the European Geosciences Union

| EGU.eu | EGU Publications | EGU Highlight Articles | Contact | Imprint | Data protection |
I DATA POLICY
Data policy

script
First adopted by Publications Committee November 1993 [Revia

The output of research is not only journal articles but also data sets, model code, samples, etc. Only the
AGU affirmed in its 2015 position statement that “Earth and sp- entire network of interconnected information can guarantee integrity, transparency, reuse, and reproducibility re ataorg
sponsoring institutions.” Following this statement and to advan of scientific findings. Moreover, all of these resources provide great additional value in their own right. Hence, FEGISTRY OF 27 SEARCH DATA 52 POSITORIES
it is particularly important that data and other information underpinning the research findings are "findable,

evaluate, replicate, and build upon the reported research must | accessible, interoperable, and reusable” (FAIR) not only for humans but also for machines.

For the purposes of this policy, data include, but are not limited Therefore, Copernicus Publications requests depositing data that correspond to journal articles in reliable (public) data repositories, assigning
digital object identifiers, and properly citing data sets as individual contributions. Please find your appropriate data repository in the registry
for research data repositories: re3data.org. A data citation in a publication resembles a bibliographic citation and needs to be included in the
publication's reference list. To foster the accessibility as well as the proper citation of data, Copernicus Publications requires all authors to
* New protocols or methods used to generate the data in provide a statement on the availability of underlying data as the last paragraph of each article (see section data availability). In addition, data
« New code/computer software used to generate results o sets, model code, video supplements, video abstracts, International Geo Sample Numbers, and other digital assets should be linked to the
article through DOIs in the assets tab. With Earth System Science Data (ESSD) Copernicus Publications provides a journal dedicated to the
olicy publication of data papers, including peer review of data sets. Authors should consider submitting a data paper to ESSD in addition to their
research paper in another journal published by Copernicus Publications.

» Data used to generate, or be displayed in, figures, graphs

« Derived data products reported or described in a paper.

AGU encourages authors to identify and archive their data in ap R . . . L o o
Best practice following the Joint Declaration of Data Citation Principles initiated by FORCE 11: p
authors are expected to curate the above data for at least 5 yez

be reliably made available to anybody requesting data may not

COPDESS

In addition to promoting these data citation principles, Copernicus Publications is a signatory of the Coalition on Publishing Data in the Earth
and Space Sciences (COPDESS) commitment statement and the Enabling FAIR Data Commitment Statement in the Earth, Space, and
- Environmental Sciences.

Statement on the availability of underlying data

17
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Any Questions?

Email: yasairam@uwaterloo.ca
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References and Links to Repositories for Further Information
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Discussion: How do you use repositories?

» Mentimeter Poll Code; 58 55 69 4 at menti.com
e https;//www.menti.com/2fna523my5

e |sthere a specific preference for specialist data bases,as opposed to
generalist, when applicable?

 How do you choose to deposit data? Would you like to have full control to
this process or prefer having access to database administration?

* Do you have any suggestions as to how you would use data repositories more
often?

21



