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WORLD LEADING DISCOVERIES AT A CRITICAL TIME
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WORLD LEADING DISCOVERIES AT A CRITICAL TIME

Pre se n t a t ion  Ove rvie w

● Brie f in troduction  to  Ocean  Ne tworks 
Canada  (ONC)

● Data  Cita tion  101
● Data  Cita tion  a t ONC
● Future  Im provem ents
● Questions and  Discussion
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Oce a n  Ne t w orks  Ca n a d a

• Highly 
heterogeneous 

• Scope continually 
expanding
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At la n t ic Ob se rva t o r ie s
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Arct ic Ob se rva t o r ie s
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ONC Com m u n it y Ob se rva t o r ie s  a n d  
In d ige n ou s  Pa r t n e r sh ip s
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ONC Da t a  Pip e lin e  & De vice  Workflow s

Re c e n t  p u b lic a t io n : Ow e n s D, Ab e ysirig u n a w a rd e n a  D, Biffa rd  B, Ch e n  Y, Con le y P , Je n kyn s R, 
Ke rsch t ie n  S, La va lle e  T, Ma cArth u r M, Mou sse a u  J , O ld  K, P a u lson  M, P ire n n e  B, Sch e rw a th  M a n d  
Th orn e  M (20 22) Th e  Oc e a n s  2.0 /3.0  Da t a  Ma n a g e m e n t  a n d  Arc h iva l Sys t e m . Fron t . Ma r. Sc i. 
9 :8 0 64 52. d o i: 10 .338 9/fm a rs.20 22.8 0 64 52 
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Da t a  Cit a t ion  a t  ONC
MINTED (Ma kin g  Id e n t ifie rs  
Ne ce ssa ry t o  Tra ck Evo lvin g  
Da t a ), fu n d e d  b y Re se a rch  
Da t a  Ca n a d a  a n d  CANARIE In c . 
(20 18 -20 20 )

Dyn a CITE (Dyn a m ic  Cit a t ion  
Id e n t ifie rs  Tra in in g  a n d  
Ed u ca t ion ) p rom ot e s t h e  
p ow e r o f P IDs (p e rsis t e n t  
id e n t ifie rs), fu n d e d  b y Th e  
Allia n ce ’s  Da t a  Ch a m p ion s 
P ilo t  P ro je c t .

Be g in n in g  t o  a d d  a d d it ion a l 
fu n c t ion a lit y a n d  fe a t u re s  
t h rou g h  a  p ro je c t  ca lle d  
Exp e riMINTED fo r a  m ore  
com p re h e n sive  c it a t ion  
syst e m9 A Deep Dive Into Dynamic Data Citations 



WORLD LEADING DISCOVERIES AT A CRITICAL TIME

Da t a  Cit a t ion s  101: Pe r s is t e n t  Id e n t ifie r  (PID)
A persisten t iden tifie r (PتD) is a  long-lasting re fe rence  to  a  docum ent, pe rson , 
file , web  page , or othe r ob ject (rea l or d igita l)

Com ponen ts of a  PتD:

● A un ique  iden tifie r

● A se rvice  tha t re solves the  iden tifie r to  the  ob ject - even  if 
its loca tion  changes

● Metada ta  abou t the  ob ject

And m ore !
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Da t a  Cit a t ion s  101: 
DOت - Digit a l Ob je ct dت  e n t ifie r

DOI - Digita l Object Iden tifie r for journa l a rticle s, 
reports, pub lica tions, e tc.

● https:/ /www.doi.org/

Rem ains the  sam e  for the  life tim e  of a  docum ent, 
though  m etada ta  (includ ing ob ject loca tion  URL) 
can  change  with  tim e  

● https:/ /doi.org/10.1109/5.771073
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WORLD LEADING DISCOVERIES AT A CRITICAL TIME

RORs & ORCIDs

Research  Organ iza tion  Registry (ROR)

A com m unity-led  p ro ject to  deve lop  
open , susta inab le , usab le , and  un ique  
iden tifie rs for re sea rch  organ iza tions.
ONC https:/ /ror.org/05gknh003

Open  Researcher and  Contribu tor 
denت tifie r (ORCتD)

A un ique , open  d igita l iden tifie r tha t 
d istingu ishes you  from  every o the r 
resea rcher with  the  sam e  or a  sim ila r 
nam e  to  you
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Da t a  Cit a t ion s  101: Wh a t  is  Da t a  Cit a t ion ?
● Data  cita tion  is the  p ractice  of re fe rencing da ta  p roducts used  in  re search . A da ta  

cita tion  includes key descrip tive  in form ation  abou t the  da ta , such  as the  title , source , 
and  re sponsib le  partie s.

● Citing da ta is just like  citing a  journa l a rticle :

Ch a t zie va n g e lou  D, Th om se n  L, Doya  C, P u rse r A a n d  Ag u zzi J  (20 22) 
Tra n se c t s  in  t h e  d e e p : Op p ort u n it ie s  w it h  t e le -op e ra t e d  re sid e n t  se a floo r 
rob o t s . Fron t . Ma r. Sc i. 9 :8 33617. d o i: 10 .338 9/fm a rs .20 22.8 33617

Tsle il-W a u t u th  Na t ion . 20 19. Bu rra rd  In le t  Acou st ic  Dop p le r Cu rre n t  
P ro file r 60 0  kHz De p loye d  20 19 -0 3-28 . Oce a n  Ne t w orks Ca n a d a  Soc ie t y. 
h t t p s://d o i.o rg /10 .34 94 3/2F1E5D11-8 8 DB-4 8 EE-A27E-D32E9B7AB593 
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Da t a  Cit a t ion mت :101  p or t a n ce  o f Da t a  Cit a t ion
● Author(s) ge t due  cre d it ,

● Helps to  id e n t ify and  fin d  t h e  
d a t a

● Prom otes re search  r e p rod u cib ilit y

● Facilita te s co lla b ora t ion

● Helps track the  im p a ct and  r e u se
of da ta  se ts

● Increases the  d iscove ra b ilit y of 
the  re search
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Da t a  Cit a t ion s  101: Da t a  Ava ila b ilit y St a t e m e n t

Data Availability Statements are 
NOT the same thing as, 

NOR DO THEY replace data citations 

● AKA Data Access Statement
● Benefits

○ transparency 
○ compliance with policies
○ promotes trust
○ good scientific practice
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Da t a  Ava ila b ilit y St a t e m e n t  Con t in u e d

Data openly 
available in a public 
repository that 
issues datasets with 
DOIs

Data available on 
request due to 
privacy/ethical 
restrictions for 
sensitive data

Data is not available No data used
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Da t a  Cit a t ion s  101: FAIR Da t a  Pr in cip le s  

Image credit: Australian Research Data Commons
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Wh a t  is  a  d a t a se t  a t  ONC?

1 Dataset = 1 Deployment of 1 Device
i.e. Device A at Site B, from Date X to Date Y

...to this.From this...
18 A Deep Dive Into Dynamic Data Citations 
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ONC تm p le m e n t a t ion  - Au t om a t in g Me t a d a t a

● ONC has collected and managed tens of thousands of datasets throughout 
its 15 years

● Each dataset has existing rich metadata
● Complex relationships between different dataset parameters
● Thus, manually minting datasets DOIs would be inefficient 

Automated Title Deconstructed

SearchTreeNodeName DeviceCategoryName Deployed SiteDeviceDateFrom

Upper Slope Fluorometer Turbidity Deployed 2019-05-16
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Au t om a t e d  Ab st r a ct  De con st ru ct e d
Construction: The DeviceName was deployed on SiteDeviceDateFrom at/on SearchTreeNodeName. 
SearchTreeNodeDescription. This device is a DeviceCategoryName. DeviceCategoryDescription. It was 
deployed on a Fixed/Mobile/Profiling platform. Data from this deployment were archived and made 
available through Ocean Network Canada's Oceans 3.0 digital infrastructure, with quality assurance and 
derived data products following established practices. 

Example: The WET Labs ECO FLNTUS 4670 was deployed on 2019-05-16 at Upper Slope. Upper Slope 
is a location within Barkley Canyon, which is located on the upper continental slope. This device is a 
Fluorometer Turbidity. Fluorometer Turbidity instruments measure chlorophyll fluorescence and turbidity 
within the same volume of seawater. The instrument uses a light emitting diode (LED) to provide an 
excitation source. The fluoresced light is received by a detector at a particular angle from the LED source, 
and uses an interference filter to discriminate against scattered excitation light. Turbidity is measured at 
the same time, by detecting scattered light from a LED, which is positioned at the same angle as the 
chlorophyll fluorescence. It was deployed on a fixed platform. Data from this deployment were archived 
and made available through Ocean Network Canada's Oceans 3.0 digital infrastructure, with quality 
assurance and derived data products following established practices.
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ONC تm p le m e n t a t ion  - La n d in g Pa ge s
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Qu e ry PIDs

DOI Query 
PIDs

● Every data search (query) in Oceans 3.0 is saved in the database and 
labeled with its own local identifier, the ‘Query PID’

● Query PIDs can be used like a DOI in the Oceans 3.0 Landing Page 
Resolver, to retrieve a landing page with additional details specific to that 
exact search
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Qu e ry PID La n d in g Pa ge : Subs et  Query Deta ils
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Cit in g ONC Da t a  - Se a rch  His t o ry
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Cit in g ONC Da t a  - Se a rch  His t o ry
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We b  Se rvice s : Cit a t ion  Te xt
DOIs and Query PIDs can also be used with the Oceans 3.0 API to retrieve the data citation 
formatted according to the ESIP Data Citation Guidelines for Earth Science Data, v.2:

DOI
https://data.oceannetworks.ca/api/citationText?method=get&doi=10.34943/115343a9-6d88-4f6c-a88b-9a7b17ad53e0

Query PID
https://data.oceannetworks.ca/api/citationText?method=get&queryPid=8297994
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Finding Citations in Oceans 3.0: Data Products
A new feature (coming within next month) embeds citation text for datasets in the most 
common time series data formats: CSV, MAT, JSON, ODV (Ocean Data View). 

● Data product documentation is available to users on our external wiki 
● A citation list is provided when one data product combines more than one dataset
● With this citation information, you can 

a. Cite datasets in your research outputs
b. Discover additional dataset metadata on the landing page (DOI in browser)
c. Determine if any data versioning occurred since your download (via landing page). 
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Fin d in g Cit a t ion s  in  Oce a n s  3.0

● Seatube
● Seismic Data
● ERDDAP
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Da t a se t  Co lle ct ion s
Building capacity for assigning DOIs to collections of related datasets, using the 
‘Collection’ ResourceType of DataCite metadata

For the Dataset, the DataCite metadata 
would use isPartOf to indicate which 
Collection(s) it belongs to.

<relatedIdentifier 
relatedIdentifierType="DOI"
relationType="isPartOf"
resourceTypeGeneral="Dataset">10.3
4943/5ab0d4d4-f8b6-478d-950b-
42fb6c6d0329</relatedIdentifier>

For the Collection, the DataCite 
metadata would indicate hasPart for
each dataset it contains

<relatedIdentifier 
relatedIdentifierType="DOI"
relationType="HasPart"
resourceTypeGeneral="Dataset">10.3
4943/79343631-10ab-4a11-b1d5-
ff55a62df097</relatedIdentifier>
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Da t a se t  Co lle ct ion s  - Use  Ca se s  
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Da t a se t  Co lle ct ion s  - Use  Ca se s  
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Use r  Re q u e s t e d  Da t a  Co lle ct ion s
Exa m p le :

Dataset Collection Landing Page                            Published Paper – Collection Request

Ocean Networks Canada Society. 2022. Collection: Ocean Networks Canada datasets related to deep-
water renewal processes in the Strait of Georgia from 2008-2021. Ocean Networks Canada Society. 
https://www.doi.org/10.26152/G315-PH34
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Versioning Data 
Versioning is done in a ‘batch’ 
system
Batches contain:

1. Metadata Triggers
2. Data Versioning Tasks
3. DataCite DOI Updates

Metadata triggers include:
● calibration formula 

revisions
● data product parameter 

updates 
● parser modifications

Versioning tasks currently 
supported are

● reprocessing to parse data 
(e.g., after formula or parser 
fix)

● re-postprocessing of derived 
data products (e.g., after 
algorithm fix or parameter 
change)

● file uploads (to fill gaps or 
replace faulty files)
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Version ing Datase ts and  Metada ta  a t ONC
Versioning in ONC Landing Pages

<relatedIdentifiers> <relatedIdentifier
relatedIdentifierType="DOI"
relationType="IsPreviousVersionOf">10.3494
3/88bc51eb-8581-4ca9-b44c-
57b9bfb8d5d4</relatedIdentifier>

<relatedIdentifiers> <relatedIdentifier
relatedIdentifierType="DOI"
relationType="IsNewVersionOf">10.34943/3
561037a-7d29-4d6c-b36b-
cfa8d4e20a7b</relatedIdentifier>

Versioning in DataCite XML:
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Exp e r iMINTED
ڦڧ ہ ڧڧ £ Ρ ſ ή ỲΡ ſ ۜ  ỲΡ Фļ ЎΡ ℅ΕΕы ŷЬΡ į ļ į  

● Goal 1: Make the DOI/query PID information more obvious to end-users in Oceans 
3.0 
○ Search History Tool 
○ Data Access Interface Enhancements 
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Exp e r iMINTED
● Goal 2: Make the Batch Versioning System more robust and comprehensive in the 

use cases it can support.
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Versioning tasks currently supported 
are

● reprocessing to parse data (e.g., 
after formula or parser fix)

● re-postprocessing of derived data 
products (e.g., after algorithm fix or 
parameter change)

● file uploads (to fill gaps or replace 
faulty files)
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Exp e r iMINTED
● Goal 3: Ensure versioning provenance of data is more fully represented and adhering 

to best practices.
○ integrate dataset versioning information into ISO 19115 metadata records
○ represent versioning changes using the W3C PROV standard (see 

https://www.w3.org/TR/prov-overview/ )
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● Goal 4: Enhance the Dataset Landing pages to have richer 
metadata, relationships, and discoverability.

○ schema.org integration to enable Google search 
○ map for geoextent of dataset

Exp e r iMINTED
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● Goal 5: Leverage more of the DataCite Metadata Schema for 
improved accuracy and relationships, especially publication 
relationships

Exp e r iMINTED

40 A Deep Dive Into Dynamic Data Citations 



WORLD LEADING DISCOVERIES AT A CRITICAL TIME

● Goal 6: Introduce metrics for tracking and reporting on data 
citations, leveraging PID graph

Exp e r iMتNTED
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A schematic representation of the PID graph 
with digital objects connected by PIDs, 
showing three use cases: A: Different 
versions of software code, B: Datasets 

hosted by a particular repository, C: All digital 
objects connected to a research object.

https://api.data
cite.org/graphql

https://api.datacite.org/graphql
https://api.datacite.org/graphql
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● Goal 7: Introduce dataset collections that can be automated for 
common use-cases, and manually generated for user-specific 
cases.

● Goal 8: Ensure that the data citations and related infrastructure 
are monitored and preservedۡ

Exp e r iMINTED

42 A Deep Dive Into Dynamic Data Citations 



Th a n k  you !              

Qu e s t ion s?

Follow -u p  w it h  u s  a t
d a t a cit a t ion s@oce a n n e t w orks .ca  
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