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The problem
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Outline
e What makes citing Earth science data difficult?

e Two efforts addressing Earth science data
specifically:
— ESIP data citation guidelines
— versioned granule identifiers



Scholarly literature characteristics

One, well-defined “publish” point
Author plays no role after publishing
Article is single unit of reuse

Article is unchanging... forever

No concepts of versions or revision
- instead: new articles respond to old

Coarse-grained provenance
— references to other scholarly articles (only)

Multiple copies
— equivalent; tightly controlled due to copyright



Scholarly literature publishing

“coral accretion”
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Earth science data workflows
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Earth science data — analysis

e Characterized by
workflows
e Dynamic
- time series may extend
for decades

- ergo, granules and
granule aggregations



The curse of reprocessing

e SeaWiFS

Reprocessing 5.2 - Completed July 12, 2007
Reprocessing 5.1 - Completed July 5, 2005
Reprocessing 5 - Completed March 18, 2005

Reprocessing \\Completed May 24, 2004

ReprOCes i ISR R L. DU - Y 002
Reprocesy MNEW atmospheric, solar ggg
e Calibra irradiance models

e Calibration Update - April 10, 2001
Reprocessing 2 - August, 1998
Reprocessing 1 - January, 1998

http://oceancolor.gsfc.nasa.gov/REPROCESSING/




Earth science data workflows
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Earth science data — analysis

— reprocessing

Continued interaction
between authors,
archives

e Versioning important

- strong incentive to move
to new versions

e Fine-grained provenance
— which versions of which
inputs?
— processed by which
software?
e Multiple copies
— less tightly controlled

— hard to define and
determine “scientific
equivalence”



Implications for citation

Different actors, different relationships
Different concept of “publish”
Provenance, versioning important
Greater burdens on identifiers



ESIP data citation guidelines

e "The ESIP Preservation and Stewardship
cluster has examined [DataCite] and other
current approaches and has found that they
are generally compatible and useful, but they

do not entirely meet all the purposes of Earth
science data citation.”

http://wiki.esipfed.org/index.php/Interagency_Data_Stewardship/Citations/provider_guidelines




ESIP data citation guidelines

e Differences in terminology reflect different

worldviews
DataCite ESIP
Publisher Archive or Distributor

Publication year

Release date

Version optional

Required; major and
minor versions



ESIP data citation guidelines

e Subset used (“"micro-citation”)

— Doe, J. and R. Roe. 2001, updated daily. The FOO
Gridded Time Series Data Set. Version 3.2.

The FOO Data Center. doi:10.xxxx/notfoo.547983.
Accessed 1 May 2011.



Versioned granule identifiers

Need to identify: e What we have:

— datasets — persistent, locally-

- granules unique granule
identifiers

versions thereof
version-less versions
relationships between

— simple, hierarchical
organizations

Would be nice:
— scalable solution
- easily managed

e (requirement!)

— fits with existing

practices

http://www.alexandria.ucsb.edu/~gjanee/archive/2009/versioning.html




Example granule identifiers

e SPOT/Image
- 55382810412251857521]

e MODIS
- MOD43A2.A1998365.n5.v8.001.1999001090020

e GSM
- GSMchl.2003121.L3b_DAY.01.6



Example granule identifiers

- MOD43A2.A1998365.h5.v8.001.1999001090020

17



Granule identifiers — approach

Identifier

Semantics

doi:dataset

Entire dataset

doi:dataset/version

Specific version of
dataset

ark:/dataset

Base identifier for
granule identification

ark:/dataset/granule.version

Specific version of
granule

ark:/dataset/granule

Latest version, or
granule abstraction



Granule identifiers — approach

Identifier

doi:dataset

doi:dataset/version

ark:/dataset

ark:/dataset/granule.version

ark:/dataset/granule



Granule identifiers — architecture

ark:/dataset/granule[.version]

[global ARK reso/ver} passed through

~_

http://location/granule[.version]

, >[ local granule server}

RE-based
mappings

/path/to/granule.version



Granule identifiers — results

Activity or risk

Action required

New granule

Nothing

New dataset version

Create (one) new DOI

Dataset moved

Update base identifier

Dataset reorganized

Update mappings

Dataset split

If on logical boundary, update
mappings

Worst case

Turn off suffix passthrough; create
individual granule identifiers



Summary

e Earth science data forms an “ecosystem” of

related data products

— preserving data = preserving ability of data to
function in that ecosystem

e New conventions and tools can address
scalability and provenance challenges

e Version management, scientific equivalence
remain thorny






