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The theme of data capture, storage and documentation addresses the problems researchers 
have regarding the lack of infrastructure that makes it possible to capture and store 
research data during the research phase. The objectives of the theme were that the project 
should establish repositories and implement technologies able to capture data19. The Royal 
Danish Library, Copenhagen, coordinated the activities of this theme.  
 
The theme of data identification, citation and discovery relates to issues concerning the 
dissemination and sharing of research data. The objectives in this case are to ensure that 
the metadata of shared research data contains unique IDs of the datasets. Furthermore, the 
project must ensure that the data is indexed in a national search engine or index20. DTU 
Library coordinated this theme.  
 
The theme of select and deposit for long term preservation relates to issues that 
researchers will have to respond to in order to store and preserve research data for 
prolonged periods. The objectives of the project were to create relevant documentation on 
how to select and store data and to ensure that research data was stored in a format that 
would make long-term storage and sharing possible21. The Royal Danish Library, Aarhus, 
coordinated the activities in this theme.  
 
The theme of training and marketing toolkits relates to the fact that data management for 
many staff members is a new working area. In order to establish services, it is necessary to 
train the staff. The objectives of the theme were that the project should design training 
tools and reach out to different groups of researchers22. Aalborg University Library 
coordinated this theme.  
 
The theme of sustainability addressed problems which arise when a certain service is 
maintained beyond its original project period. The theme is aimed at developing and 
describing different business models which could ensure the maintenance of relevant 
services23. The University Library of Southern Denmark coordinated the activities in this 
theme.  
 

2.2: The outline of this report 

The outline is a reflection of the structure of the project. The first two sections consist of an 
executive summary and a general introduction. This is followed by a section with more 
detailed descriptions of the cases, before a thematic section which summarizes the findings 
from the cases at a thematic level. The last sections consist of a presentation of the 
evaluation performed by the international experts and a concluding section.   
 
 

                                                 
19 Andersen 2014, 7-8. See Appendix 1. Page 7-8, see Appendix 1.  
20 Andersen 2014, 7. See Appendix 1.  
21 Andersen 2014, 7. See Appendix 1.  
22 Andersen 2014, 7. See Appendix 1. 
23 Andersen 2014, 7-9. See Appendix 1. 
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not contain personal identification information or copyrighted material. These will be 
preserved and shared using the Royal Danish Library Research Data Repository service, 
LOAR, see section 9.5.4.1: LOAR: Library Open Access Repository. 
 

3.2.6: Sustainability 

We should note that the Netlab case data has been reported to the National Archives for 
appraisal, and the National Archives declined to preserve the data. The data is to be 
preserved in the long term by the Royal Danish Library, Aarhus, using the two repository 
services LOAR and LCAR. The Royal Danish Library is funded by the Danish state, and the risk 
of the service being terminated is small. 

3.3: LARM, Netlab and data management planning 

The LARM and NetLab cases were used to develop a local template (see Appendix 6) for a 
Data Management Plan for researchers who wish to have access to data stored by the Royal 
Danish Library in Aarhus. The process began by asking researchers already working on 
projects using data from the radio and television collections and the web archive to fill out 
an early version of the template. This approach was chosen in order to gain experience on 
how to work with a Data Management Plan and to ensure that the researchers were 
presented only with relevant questions. Based on these results, the finished template was 
designed and uploaded to the test version of DMPonline. 
  
The template can be used by the researcher to manage the entire research workflow and 
also by the library to prepare specific technical elements of the services. By combining the 
two elements, the library expects to save time for both researchers and library staff. 
  
In general, the template is based on the Horizon 2020 template combined with some 
specific technical questions related to the specific collections of the Royal Danish Library. 
Since the services of the library aim to cover access to archives, analytic tools and online 
storage of research data, the questions cover the entire lifecycle of the data.  
  
The work soon demonstrated the benefits of systematic data management. For example, 
one of the respondents experienced problems in completing the template due to several 
changes taking place in the group of researchers working on the project and also changes to 
versions of the software used in the project. This information was not readily available to 
the respondent.  
  
The early versions of the template contained many questions, which gave researchers the 
impression that they were actually duplicating work in order to fill out the template. Many 
questions in the template asked for information which the researchers had already 
provided, compiled in applications for funding of the specific projects. In order to save time 
and effort for researchers, the template now simply provides the option of referring to the 
relevant documents, such as applications for funds and other data management plans. 
  





https://www.deic.dk/da/news/2017-08-15/modelaftale
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of the data as properly structured datasets, with search engine and proper AAI and 
licensing, including the possibility for select researchers to edit the files and datasets. 
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6.1.5: Data identification, citation and discovery 

Both Søren Møller and Sacha Zurcher attended a DataCite workshop on November 25, 2016, 
organised by DTU. The aim of the workshop was to add metadata to a dataset and create a 
DOI. DataCite Metadata Schema 4.0 (http://schema.datacite.org62) was used to add 
metadata to the dataset. A DOI of a sample of the data (video recording of a nest site visit) 
has been created using the facility on the reference tool Mendeley, which allows 
researchers to upload raw data from their research, making the research citable. Metadata 
was added using DataCite Metadata Schema 4.0. Awaiting the possibility to deposit data at 
the Arctic Biodiversity Data Service, the DOI has been reserved, but not yet been made 
public. 
  

6.1.6: Sustainability 

Since 1981, Søren Møller and Knud Falk have been collecting data on peregrine falcons in 
South Greenland. The study has focused on population density, territory occupancy, 
production of young, prey selection, nest-site selection, monitoring of pesticide 
contamination and reduction in eggshell thickness. Since 1985, breeding peregrines (mainly 
females) have been banded to collect data on turnover in the breeding population. The 
current project, aimed at making 35 years of monitoring data from South Greenland 
available in the Arctic Biodiversity Data Service, will give the collected data a sustainable 
future.     
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
62 Accessed 01092018 

http://schema.datacite.org/




https://sbprojects.statsbiblioteket.dk/display/DAT/DTU_template


https://sbprojects.statsbiblioteket.dk/display/DAT/DMP+Pilot+Porject+DTU+Wind


http://doi.org/10.5281/zenodo.160136
http://doi.org/10.5281/zenodo.161966
https://www.inside.dtu.dk/Medarbejder/Forskning-innovation-og-raadgivning/Forskningsdata/Planlaegning-af-forskningsdatamanagement/Politikker
https://www.inside.dtu.dk/Medarbejder/Forskning-innovation-og-raadgivning/Forskningsdata/Planlaegning-af-forskningsdatamanagement/Politikker
https://zenodo.org/
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http://flux.phys.uit.no/geomag.html


http://sbprojects.statsbiblioteket.dk/download/attachments/27430917/DMP_updated_2016-07-21.pdf
http://sbprojects.statsbiblioteket.dk/download/attachments/27430917/DMP_updated_2016-07-21.pdf
http://sbprojects.statsbiblioteket.dk/download/attachments/27430917/DMP_updated_2016-07-21.pdf
https://www.deic.dk/sites/default/files/uploads/konf-sem/konference-2016/Falco%20Jonas%20H%C3%BCser_DMiP_DTUSpace.pdf
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7.2.5.1: Data Management Planning 

The researchers have used the local installation of DMPonline to write a Data Management 
Plan. An institutional template and guidelines were created by BDM and implemented in 
DMPonline. BDM collected feedback on the use of the tool, as well as on the structure and 
content of the template and guidelines. 

7.2.5.2: Data capture, storage and documentation 

Existing infrastructure at the department for the storage and management of active data is 
used. Collection methods and documentation procedures are well-established and largely 
automated. Once additional resources are available, procedures for quality control and 
analysis will be integrated. This is completely up to the researchers and does not require 
help from BDM. However, observations and experience in this case help to define 
requirements for new IT systems and services for the management of active data at DTU. 
This is an ongoing activity by a working group consisting of BDM and members from IT and 
the Library. The geomagnetic data from DTU Space might serve as a test use case for new 
systems in the future. 

7.2.5.3: Data identification, citation and discovery 

The possibilities and challenges of citing individual datasets from real-time data have been 
discussed on several occasions with the researchers and different experts in the area of 
persistent identifiers. The data also served as a use case in a DataCite workshop held at 
DTU. A concept for using DataCite Metadata Schema 4.0 and for assigning DOIs to the data 
has been drafted, but is currently lacking the underlying technical support to be 
implemented. It is expected that this will be available in summer 2017. All researchers 
involved in this case have an ORCID. 

7.2.5.4: Select and deposit for long-term preservation 

All documentation and file formats comply with common standards in the geophysical 
community, which researchers expect to be the best-suited for potential reuse. Since this 
case deals with data from an existing and ongoing collection that was established several 
decades ago and has since been continuously improved, it did not require any further steps 
to be undertaken in this theme. 

DTU will ensure long-term preservation of the data. A final decision of how this will be done 
in detail has not yet been made. A working group consisting of BDM and members from IT 
and the Library is currently looking into different solutions for an institutional data 
catalogue and archive. A recommendation will be presented to the Dean of Research in 
summer 2017. 

7.2.5.5: Training and marketing toolkits 

BDM has prepared several guidelines for research data management and shared relevant 
information with the project77. 

                                                 
77 DTU Data Management Plan doi.org/10.6084/m9.figshare.4003857(accessed 11032017) and DTU Research 
Data Life Cycle doi.org/10.6084/m9.figshare.4258019, accessed 11032017  

http://doi.org/10.6084/m9.figshare.4003857
http://doi.org/10.6084/m9.figshare.4003857
http://doi.org/10.6084/m9.figshare.4258019
http://doi.org/10.6084/m9.figshare.4258019
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7.2.5.6: Sustainability 
The questions on sustainability are closely related to the plans for long-term preservation of 
the data and the establishment of a common data catalogue and archive at DTU. This means 
that final decisions have not yet been made. It is clear, however, that the researchers 
themselves are interested in maintaining good quality and access to their data and will take 
responsibility for this, at least as long as measurements are ongoing, also as part of 
obligations towards partner organizations in the international community. On the other 
hand, DTU guarantees long-term preservation of the data. BDM is in continuous contact 
with the institutional IT that will provide the required services and infrastructure. 
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7.3: The Kepler Case  

Table 7.3: The data involved in the Kepler project 
Project:  Kepler 
Type of data One BagIt preservation package for each star, containing all the 

data files from KASOC for that particular star. This includes up to 
five levels of data or data products, covering different levels of 
processing and researcher involvement:  
1. Kepler original pixel data (as retrieved directly from the MAST 
archive)  
2. Light curves (time series) originating from NASA as well as 
from KASOC  
3. Power spectra  
4. Analyses based on light curves or power spectra (e.g. stellar 
oscillation frequencies and stellar properties). These analyses 
are typically published in an article.  
5. Physical models of the stars, indicating star mass, size and age, 
based on observed oscillation frequencies. Inferences drawn 
from these models are typically published in an article, but the 
models themselves are typically not. 

Amount of data which 
should be stored in a 
repository 

> 120 TB of Kepler data, but with zip file compression of BagIt 
packages considerably less TB.  
  

 
 
The aim of the NASA Kepler/K2 mission is to observe extrasolar planets orbiting stars 
outside our solar system. The Kepler spacecraft was launched in 2009 and is still an active 
photometer telescope floating in gravitational space between the earth and the sun, 
sampling image data and light emissions in the habitable zone from stars which in terms of 
size and age have similarities to earth. The management of the +100 TB of data produced in 
the research use case of Kepler/K2 has been subject to thorough documentation delivered 
during the period of the Data Management in Practice project 78. 
 
 
 
 
 
 
 
 
 
 

                                                 
78 To avoid further repetition we refer the reader to the following final documents providing a detailed 
description and presentation of the joint work of the Stellar Astrophysics Centre at Aarhus University and the 
Royal Danish Library: Poster: Conrad, Svendsen and Handberg, 2016;  Handberg, Houdek, Christensen-
Dalsgaard, Conrad and Svendsen, 2017;  Practice paper: Conrad and Svendsen, 2017; 
Paper: Conrad, Svendsen and Handberg, 2017. 
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Figure 7.1: Back UP To The Future, SpaceINN & HELAS8 Conference 2016.07.11-15 

 
 

           
 

However, the Kepler use case79 is still a work in progress and there are some issues to be 
resolved ahead of securing a long-term KASOC archive that will be given additional attention 
in the following. 
 
Each dataset, containing all the available data files from the KASOC database relating to one 
observed star, will be considered as one data object in the chosen repository and given one 
identifier (DOI) covering the entire dataset and providing it with citation metadata via the 
DataCite schema80. This will make it slightly harder to cite a single file within a dataset. We 
have not been able to circumvent this limitation because it would have been a major task to 
treat each single file as an independent data object, whilst still supplying the necessary 
context and documentation. The datasets are packaged in the BagIt archive format, which is 
simple and easy to parse for both computers and humans, and described as being well-
suited for digital preservation purposes81. BagIt archives can be stored and transmitted as 
compressed ZIP archives. 
 
The requirement that data must be useful and understandable is central to continued use, 
and is dependent on data identification and discovery by scientists in the future. This relates 
to the metadata schemas applied to the datasets and the discovery features being offered 
by the data repository service. It is anticipated that future discovery of archived Kepler data 
by researchers, who would not know of the Kepler/K2 mission, will take place by means of 
the name or more likely by the position of the observed star in the sky. This calls for the use 
of a discipline-specific metadata standard offered by the IVOA resource metadata 
specification schema82, as well as the citation metadata already mentioned. 
 

                                                 
79 You can read the DMP of this case in Appendix 17.  
80 Datacite Working Group 2016. See http://doi.org/10.5438/0012, accessed 11062017 
81 Kunze, Littman, Madden, Summers, Boyko and Vargas, 2016, https://tools.ietf.org/pdf/draft-kunze-bagit-
14.pdf, accessed 11032017 
82 International Virtual Observatory Alliance: http://www.ivoa.net/xml/index.html, accessed 11032017  

http://doi.org/10.5438/0012
https://tools.ietf.org/pdf/draft-kunze-bagit-14.pdf
https://tools.ietf.org/pdf/draft-kunze-bagit-14.pdf
http://www.ivoa.net/xml/index.html
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http://search.datacite.org/


https://schema.datacite.org/meta/kernel-4.0/doc/DataCite-MetadataKernel_v4.0.pdf
https://guidelines.openaire.eu/en/latest/data/index.html
http://schema.datacite.org/


https://sbprojects.statsbiblioteket.dk/display/DAT/Data+Management+Home
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http://www.dspace.org/
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This success criterion is largely related to the work done in the cases, and we will summarise 
this in the following table: 
 
 
Table 9.1: Cases and data stored 

Case Data/Format Time Range Repository 

LARM application/JSON 10 years 
minimum 

LOAR/LCAR 

Netlab CDXJ, CSV, JSON, .txt mm 10 years 
minimum 

LOAR/LCAR 

Kierkegaard 
Case 

Kierkegaard Normalformat 1 50 years 
minimum 

ERDA (KU) - 
DATAVERSE (KB) 

Local Elections 
Surveys  

DDI Lifecycle Indefinitely Danish National 
Archives 

CALPIU audio and video recordings, CLAN 
files 

Indefinitely LCAR  is a 
possibility 

GALAXY clinical data from patients in 
treatment and data from tissue 
samples and animal experiments 

Indefinitely Danish National 
Archives/ Zenodo 

CAFF terrestrial 
CBMP 

video recordings, geo locator data, 
eggshell thickness (.xslx), 
environmental chemistry, etc. 

Indefinitely The Arctic 
Biodiversity Data 
Service 

DTU Wind 
energy 

Meteorological data: measurement 
data, computational models, 
experimental data, etc. 

Indefinitely Zenodo 

DTU Space Geomagnetic data Indefinitely Institutional 
repository at DTU 
Space. Evaluation 
ongoing.  

Kepler Case BagIt File Packaging Format 
 

50 years 
minimum 

ERDA (KU) - 
DATAVERSE (KB) - 
KASOC (AU) 

 
As can be seen in the table, not all data is packaged and stored. Plans are in place for all the 
data, however. There are different reasons for data not yet being preserved in a repository. 
Some cases or projects have been extended and the researchers are still working with the 
data. Some cases have legal issues that have not yet been resolved. Some cases are waiting 
for institutional repositories to be established.  
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