
Preamble
Sound, reproducible scholarship rests upon a foundation 

of robust, accessible data.  For this to be so in practice as well 
as theory, data must be accorded due importance in the 
practice of scholarship and in the enduring scholarly record.  
In other words, data should be considered legitimate, citable 
products of research.  Data citation, like the citation of other 
evidence and sources, is good research practice and is part of 
the scholarly ecosystem supporting data reuse.

In support of this assertion, and to encourage good 
practice, we offer a set of guiding principles for data within 
scholarly literature, another dataset, or any other research 
object.  

These principles are the synthesis of work by a number of 
groups.  As we move into the next phase, we welcome your 
participation and endorsement of these principles.

Principles
The Data Citation Principles cover purpose, function and 

attributes of citations.  These principles recognize the dual 
necessity of creating citation practices that are both human 
understandable and machine-actionable.  

These citation principles are not comprehensive 
recommendations for data stewardship.  And, as practices 
vary across communities and technologies will evolve over 
time, we do not include recommendations for specific 
implementations, but encourage communities to develop 
practices and tools that embody these principles.

The principles are grouped so as to facilitate understanding, 
rather than according to any perceived criteria of importance.

1. Importance
Data should be considered legitimate, citable products 

of research. Data citations should be accorded the same 
importance in the scholarly record as citations of other 
research objects, such as publications.

2. Credit and Attribution
Data citations should facilitate giving scholarly credit and 

normative and legal attribution to all contributors to the data, 
recognizing that a single style or mechanism of attribution 
may not be applicable to all data.

3. Evidence
In scholarly literature, whenever and wherever a claim 

relies upon data, the corresponding data should be cited.
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Preamble:
•	 Reproducible	science	relies	on	knowing	the	

evidence	(data)	used
•	 Producing	data	is	an	important	contribution	
•	 Citing	data	is	important	for	the	scientific	

record	&	potential	re-use	of	data

Principles:
•	 This	covers	citation,	not	data	archiving
•	 Implementation	is	a	later	effort	(currently	

ongoing)	and	will	evolve	over	time
•	 Practices	will	vary	to	fit	their	community

1. Importance
•	 The	data	used	as	evidence	should	be	given	

credit	for	their	contribution.
•	 Communities	should	consider	a	person’s	

work	in	producing	good	data	for	others	to	
use	when	considering	tenure,	promotion	&	
grants.

2. Credit and attribution
•	 There	is	no	simple	“author”	for	data,	and	

citing	a	“first	results”	or	“instrument”	
paper	doesn’t	give	proper	credit	to	people	
who	may	come	in	later	and	give	significant	
contributions	to	the	calibration	or	other	
understanding	of	the	data.

3. Evidence
•	 You	should	link	the	data	being	used	

as	evidence	near	the	claim	being	made;		
depending	on	the	journal,	this	may	be	inline	
text,	a	footnote,	or	a	caption	to	a	plot	or	
table.
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4. Unique Identification
A data citation should include a persistent method for 

identification that is machine actionable, globally unique, 
and widely used by a community.

5. Access
Data citations should facilitate access to the 

data themselves and to such associated metadata, 
documentation, code, and other materials, as are 
necessary for both humans and machines to make 
informed use of the referenced data.

6. Persistence
Unique identifiers, and metadata describing the 

data, and its disposition, should persist --  even 
beyond the lifespan of the data they describe.

7. Specificity and Verifiability 
Data citations should facilitate identification of, 

access to, and verfication of the specific data that 
support a claim.  Citations or citation metadata 
should include information about provenance and 
fixity sufficient to facilitate verfiying that the specific 
timeslice, version and/or granular portion of data 
retrieved subsequently is the same as was originally 
cited.

8. Interoperability and flexibility
Data citation methods should be sufficiently 

flexible to accommodate the variant practices among 
communities, but should not differ so much that 
they compromise interoperability of data citation 
practices across communities.

For more information, visit: http://virtualsolar.org/citation

4. Unique Identification
•	 For	this	whole	system	to	work,	we	need	

cross-discipline	identifiers.
•	 We	are	currently	leaning	towards	DOIs	

(Digital	Object	Identifiers)	at	the	“collection”	
(data	set)	level.

•	 DOIs	would	allow	us	to	use	existing	
bibliographic	tools	to	track	the	use	of	data,	
reduce	the	work	needed	to	prepare	for	Senior	
Reviews,	and	find	uses	of	our	data	by	other	
communities.

5. Access
•	 Citations	do	not	need	to	(and	should	not,	

in	our	community)	link	directly	to	the	
data.		DOIs	should	link	to	a	webpage	
with	information	about	the	data	so	that	
people	can	make	an	informed	choice	before	
potentially	downloading	terabytes	of	data	that	
isn’t	useful	to	them.

•	 These	“landing	pages”	can	be	updated	to	
provide	links	to	current	documentation,	
software,	related	data	(eg.	alternate	processed	
forms	or	from	complementary	missions),	
published	papers	using	the	data,	and	whatever	
metadata	the	community	feels	is	appropriate	
for	the	data.	(VSO,	SPASE,	PDS,	IVOA,	etc.)

6. Persistence
•	 Even	if	the	data	goes	away	(replaced	by	better	

data,	removed	due	to	security	or	budget,	or	
lost	by	accident),	the	landing	page	remains,	so	
we	do	not	have	a	gap	in	the	scientific	record.

•	 When	appropriate,	this	“tombstone	page”	
should	describe	why	data	was	removed,	and	
link	to	possible	replacements	or	alternatives	
(eg,	better	calibrated	versions).

7. Versioning and granularity
•	 If	there	are	formal	releases,	assign	a	

DOI	to	each	one	(eg,	PLASTIC	v.9	vs.	
v.10),	so	researchers	can	cite	a	specific	
version.		If	it’s	not	available,	citations	
should	include	an	access	date.

•	 If	you	didn’t	analyze	all	of	the	data,	
describe	what	portion	you	used	(eg,	date	
ranges,	filters,	specific	observing	modes,	
cutouts	around	an	active	region).

8. Interoperability and flexibility
•	 Every	journal	/	community	cites	things	

a	little	bit	differently,	and	has	different	
metadata	requirements.		The	data	citation	
community	is	working	towards	a	universal	
framework	that		the	solar	community	can	
extend	for	our	specific	needs.		(eg,	add	
VSO	metadata,	interface	w/	ADS	to	get	
publication	lists,	etc.)


