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found at the entrance of the Bonifacio Strait. Samples of floating oil were successively collected 
and chemically analyzed certifying its origin. 

The coast guard in La Maddalena has included the results of some simulations in its local anti-
pollution plan for 2009, submitted to the Italian Ministry for Environment. The local anti-pollution 
plan was completely revised, as it did not previously consider in detail the local circulation inside 
the La Maddalena archipelago.
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Data collected in the ocean sciences, whether generated from research or operational 
observations, are not always deposited in national or international repositories or data centers 
in a format that makes them retrievable and reusable. Often, there are insufficient incentives for 
data submission, resulting in low submission rates and even when submitted, a bare minimum 
of metadata. The problem is, in part, cultural. Publications of data do not carry the same weight 
in deciding promotion and tenure as papers that include analyses of the data. Promotion criteria 
do not take into account the innovation and complexity of data acquisition in challenging 
environments. 

The advent of publisher and funding agency mandates to make data accessible is now the 
“stick” being used to force data accessibility. The “carrot” is the ability to cite the data accurately 
and to make re-use easier, making the openness advantageous to researchers. Scientists are now 
becoming aware that Digital Object Identifiers (DOIs) offer the means to easily cite their datasets 
and gain citation metrics.

The Use Cases
The Marine Biological Laboratory Woods Hole Oceanographic Institution (MBLWHOI) Library, 

the Scientific Committee on Oceanic Research (SCOR) and the International Oceanographic Data 
and Information Exchange (IODE) of the Intergovernmental Oceanographic Commission have 
developed and executed pilot projects related to two use cases: (1) data held by data centers are 
packaged and served in formats that can be cited and (2) data related to traditional journal articles 
are assigned persistent identifiers and stored in institutional repositories.

IODE has a history of fostering the establishment of standards and this collaboration is 
building a “community” of librarians, data managers and scientists to address the data publication 
paradigm. 

The goal of the use cases has been to identify best practices for tracking data provenance 
and clearly attributing credit to data creators/providers so that researchers will make their data 
accessible. The assignment of persistent identifiers, specifically DOIs, enables accurate data 
citation. 
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Such tools are used to operationally provide the hydrodynamics at coastal scale and the 
fundamental variables controlling the oil-spill fate and to forecast its dispersion in the Bonifacio 
coastal area. It can reproduce and predict the space-time variability of the water circulation and 
sea conditions in the coastal area with a spatial resolution less than 0.1 km and a number of vertical 
levels such to properly resolve the surface layer, whose dynamics are the main mechanism of 
transport and dispersion of hydrocarbons.

The coastal system provides two daily forecasts, to maximum 3 days each, of the barotropic 
current velocities and waves in the Bonifacio Strait area (including the La Maddalena Archipelago) 
at steps of 6 hours. Numerical simulations are carried out over a computational domain (009°6.899’ 
- 009°37.06’ long. E and 41°6.2’ - 41°25.683’ lat. N) by means of a finite element staggered grid 
that is characterized by different spatial resolutions ranging from 10 m, in the La Maddalena 
Archipelago, to few kilometres in the off-shore areas.

The GUI
The GUI retrieves predictions generated by an ocean forecasting system, the coastal part of 

which is the BOOM. 
The GUI is a user-friendly graphical interface used to create scenarios, to start numerical 

model simulations and analyse the obtained results. Usually the use of simulations generated by 
complex numerical models requires the interaction with computer codes and high-level processes. 
For this reason it is limited to users able to move through blocks of commands in machine codes. 
The GUI is designed to put a user, even with modest computer skills, able to easily interact with 
the numerical model.

In order to make operational the forecasting system it was therefore necessary to let it accessible 
to all users, even if not expert programmers, and facilitate the process of selection of scenarios, 
launch of the simulation and analysis of the generated results. The GUI has been designated 
through the “object-oriented” approach and implemented in Java language. These choices have 
two advantages: the first is the modularity of the system (easier to upgrade or modify the interface 
with new functions) and independence from the operating system (Windows, Unix, Linux, Sun, 
etc.) on the PC where the interface is installed.

The GUI can be used in two ways: in forecast mode that allows the user to obtain the scenario 
on the characteristics and position of the slick from the point and time of discharge to the following 
72 hours; in backward mode allows to trace back to the estimate of the start date and of the 
possible area of an oil spill in the sea, known type and amount of oil pollution identified and the 
affected area.

Use of GUI
In the morning of the 10th of January 2011 in the industrial harbour of Porto Torres, north-

western Sardinia,the oil spilled out from a ship tanker and then continuously for the following 
18 hours. About 50 m3 of heavy crude oil were released into the sea then moving north-eastward 
along the coast for about 5 days. After several days the BOOM system was run in foreward mode 
in order to verify the dispersion of the oil along 100 km of coast as the slick found during a survey 
by an airplane at the entrance of the Bonifacio Strait one week after the accident. 

The GUI reproduced fairly well the probable trajectory followed by the spilled oil during the 
whole period then revealing that the origin of the spilled oil was from Porto Torres as the slick 
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Data Associated with Published Articles
The MBLWHOI Library has developed a workflow and metadata guidelines to deposit datasets 

in the Institutional Repository (IR), the Woods Hole Open Access Server (WHOAS). DOIs are 
assigned and registered with CrossRef. Libraries have been assigning DOIs to text documents for 
years and DOIs are now the de facto standard for datasets.

Elsevier Publishing sought collaboration with the MBLWHOI WHOI Library in 2011. The 
Library’s ability to assign DOIs allowed a system to be set up that enables article records in 
ScienceDirect to display a banner that links to datasets deposited in WHOAS that are associated 
with Elsevier articles. The system works for DOIs assigned to datasets either before or after 
publication.

The Library is also collaborating with Biological and Chemical Oceanography Data 
Management Office (BCO-DMO) at the Woods Hole Oceanographic Institution. Tools and 
procedures have been developed to automate the ingestion of deposits from BCO-DMO. A Dublin 
Core compliant metadata record is deposited with a copy of each dataset into the WHOAS. The 
system also incorporates functionality for BCO-DMO to request a DOI from the Library. This 
partnership allows the Library to work with a trusted data repository to ensure high-quality data, 
while the data repository utilizes library services and is assured that a permanent archived copy of 
the data is associated with the persistent DOI. 

Data Held by Data Centers
The Published Data Library (PDL) was recently implemented by the British Oceanographic 

Data Centre. It provides snapshots of specially chosen datasets that are archived using rigorous 
version management. The publication process exposes a fixed copy of an object and then manages 
that copy in such a way that it may be located and referred to over an indefinite period of time. 
Using metadata standards adopted across NERC’s Environmental Data Centres, the repository 
assigns DOIs obtained from the British Library/DataCite to appropriate datasets. 

Results
The project team has compiled a Cookbook (available online as IOC Manuals and Guides No. 

64; http://www.iode.org/mg64) to enable other data centers and libraries to institute these services. 
The current version will be updated as more experience is gained. There will be a workshop with 
attendees who wish to start a data repository. Feedback from this class, and others who use the 
document, will help determine the weaknesses and strengths of the Cookbook. Further versions 
will be produced as appropriate. The intention is to share the Cookbook with the oceanographic 
community. It has already been distributed at an international meeting and to students at an e-
Repository class at IODE. Response so far has been positive. 

The British Oceanographic Data Centre and the MBLWHOI Library are actively assigning 
DOIs to appropriate datasets enabling accurate citation and preservation. This ensures accessibility 
to the broader community and provides an incentive to the original researcher to make the data 
available. Repositories that assign DOIs to data objects are providing services not yet provided 
by most large national or subject data repositories. These repositories are not meant to replace 
traditional data centers, but rather complement the data center by providing formal data publication 
services. Further, this project demonstrates that data publication that enables accurate citation of 
data sets is manageable for organizations of any size.
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