
Academic Research Library as Broker in Addressing 
Interoperability Challenges for the Geosciences 

ABSTRACT 
The National Science Foundation (NSF) now requires a data management plan (DMP) for researchers seeking funding. 
Even if a funding agency does not require a data management plan, developing and implementing quality research data 
management and curation practices/workflows are needed across all disciplines. Academic Research Libraries (ARL) 
Data Services such as those institutions that participated in the ARL SPEC Kit 334: Research Data Management Services 
(July 2013) http://publications.arl.org/Research-Data-Management-Services-SPEC-Kit-334/ can help researchers and 
scientists with research data collection, management, and curation. 
 
Academic Research Libraries have expertise in providing long-term discovery and access through the use of metadata 
standards and provision of access to research data, datasets, and publications via institutional repositories. Metadata 
crosswalks, open archival information systems (OAIS) [Fig. 1.a] [4], trusted data repositories [7], persistent URL, data 
sharing and publications, interoperability, and data management and curation compliant with evolving funding agencies’ 
requirements [5] [9] are common digital library discipline components. These digital library discipline components 
complimented by the USGS Community for Data Integration (CDI) Science Support Framework (SSF) along with 
interactions with Open Geospatial Consortium (OGC) Programs [6] and success metrics for virtual research environments 
(VRE) [2] research development can contribute to advancing data management and curation for the Geosciences. 

CONCLUSIONS 
Adopting standards such as Open Archival Information System (OAIS) [Fig 1.a] principles 
into the data management and curation lifecycle processes allows the capture of different 
types of metadata as a standard part of the data preservation, management, and sharing 
workflow for data repositories [3]. Developing standards-based workflows facilitate metadata 
crosswalks and repository interoperability that enhances data access, discovery, and 
knowledge transfer. Funded projects and programs that incorporate general [Fig 1.a] and 
discipline-specific [Fig 1.c] data management curation models  and/or interact with Open 
Geospatial Consortium (OGC) interoperability programs [Fig 1.b] [6] in the development of 
projects and prototypes while also utilizing existing best practices and standards in the 
development of a research data repository [Fig 1.d] develop foundational, syntactic, and 
semantic interoperable workflows [Fig 1.e] capable of enabling successful and useful metrics 
for evaluation [Fig 1.f] that benefits stakeholders, researchers, and users [2] that is 
continually needed across all domains. 
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METHODOLOGY 
i.  (1) Attended 2015 DLF Forum and 2015 DLF e-Research Network Webinars; (2) Conducted an 

EarthCube Funded Projects survey (March/April 2015); (3) Attended DataONE, ESIP, USGS CDI 
working groups Webinars and the EarthCube (EC) RCN EC3 2015 Field Trip for Geoscientists; (5) 
Participated in EarthCube Gap Analysis Working Group and Coauthored a journal article. 

ii.  Searched re3data – Subject: Geosciences (including Geography); Filter: Certificates, Open 
Access, Persistent Identifier (DOI); Content Type: Archived data, Plain text, Scientific and 
statistical data format, Software applications, Standard office documents, and structured text; 
Country: United States; Result = USGS Science Data Catalog [Fig. 1.d] [7] 

iii. Participant observer, unobtrusive observations, working group and face-to-face discussions, and 
survey of researchers from item i. yield the following challenges: 
•  Lack of Metadata (Data Producer and Consumer), Best Practices, and utilization of Standards 

(Published, Community) 
•  Features/Functionality, Interoperability, Data Collection & Integration, Semantics issues 
•  Desktop/Mobile Applications, Web Services (e.g. APIs, W3C, SOAP, RESTful, etc.) 
•  End-to-End development (e.g. prototype/end of project funding) 

Figures 1.a – 1.f: OAIS Reference Model [1.a], Interactions with OGC Programs [1.b], USGS CDI SSF [1.c], trusted data 
repository for Geosciences (USGS) [1.d], Data Curation Pipeline for Labs [1.e], and VRE Success Metrics [1.f] 
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Research Data Management Workflows (1.e) [1] 

Trusted Data Repository (1.d) [7] USGS CDI Science Support Framework (1.c) [8] 

OAIS Reference Model (1.a) [4] Interactions with OGC Programs (1.b) [6] 

Table 1: Sample of 2013 OSTP Memo crosswalk to 2015 NSF Public Access 
Plan mapped to Research Data Services (RDMS) and Figures 1.a – 1.f  

Communications, Collaborations, & Compliance 
Criterion in OSTP Public 
Access Memo 2013   

NSF's Public 
Access Plan 
2015    

Research Data Services 
(RDMS) 

Figures 1.a - 
1.f   

  
1 Policy Principles, including 

consultation with stakeholders 
1.0; 1.1; 1.2; 7.0; 9.0; 
10.0    

Campus/Library IT, HPC, IR, OVPR 
consultations and collaborations

  

1.a, 1.b, 1.c, 1.d, 
1.e, 1.f   

  

2 Agency Public Access Plan 2.0; 3.0; 4.0; 5.0; 6.0; 
7.0    

Data and Open Access Policies; 
RCR/DMP Outreach and Training

   

1.a, 1.b, 1.c, 1.d, 
1.e, 1.f   

  

2.a Strategy for leveraging existing 
archives and fostering public/
private partnerships with 
scientific journals 

7.1.1; 7.1.2; 7.2.1; 
7.3.1; 7.4.1; 10.0

   

Standards-based repositories (e.g. 
OAIS, DSA, re3data, TDR); 
Consortia, Membership, and 
Research networks partnerships 

1.a, 1.b, 1.c, 1.d, 
1.e, 1.f 

2.b Strategy for improving the 
public's ability to locate and 
access digital data 

7.3.1; 7.4.2  
  

OA IR and data repositories; Data 
citation, linking, and publication 
best practices/guidelines (e.g. DOI, 
Force11, Github, OGC, ORCiD, 
Zenodo) 

1.a, 1.b, 1.c, 1.d, 
1.e, 1.f 

2.c Approach for optimizing search, 
archival, and dissemination 
features that encourage 
innovation in accessibility and 
interoperability 

7.4.1 Develop, leverage, and promote 
web, machine-readable data, Non-
proprietary format, RDF standards, 
and Linked RDF data & information 
exchange across domains - Linked 
Open Data (LOD)    

1.a, 1.b, 1.c, 1.d, 
1.e, 1.f   


