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Introduction  
 What is Ocean Observatories Initiatives (OOI)? 

 
 OOI Project Team Members:  

 Consortium for Ocean Leadership 
 Woods Hole Oceanographic Institution 
 Oregon State University 
 University of Washington 
 Rutgers University 

 
 Research Fields: (Global, Regional, Coastal and Cyberinfrastructure) 

 
 Data Definition (Raw data, L0, L1 and L2) 

 

oceanobservatories.org 



Observatory Footprint 
 7 Arrays –Atlantic 

and Pacific oceans 

 

 75 Platforms/Sub-
Sites 

 

 800+ instruments 

 

 10,000+ data 
products initially  

Credit: OOI Cabled Array program and the Center for Environmental 
Visualization, University of Washington 



Pioneer Coastal Array 



List of Data Products 
 OOI collects 108 types of data products 

(temperature, salinity, etc.) 

 

 Data products are broken up in three primary 
sampling regimes 
◦  Air-Sea Interface 
 Air Temperature; Rain Rate; Sea Surface Conductivity; etc. 

◦ Seafloor/Crust 
 Hydrogen Concentration; HD Video;  Seafloor Pressure; etc. 

◦ Water Column 
 Conductivity; Echo Intensity; Signal Absorption; etc. 



Data Products 
Data Types 
 RAW data; unprocessed 
 Level 0/L0 data; processed 
 Level 1/L1 data; edited 
 Level 2/L2 data; derived 
 
Once an instrument is deployed, that instrument will send new 
data to the OOI cyberinfrastructure every 15 minutes.  This data 
is referred to as RAW or unprocessed data. 
 
RAW data is used by software parsers to remove unwanted 
information that was recorded.  The resulting data is referred to 
as Level 0/L0 or processed data. 
 
The OOI is expected to record and maintain multiple petabytes 
of RAW and L0 data.  



Libraries’ Involvement 

Citable, referenceable links to persistent data products. 

  DOI and metadata were the tools selected for this project 

 

http://dx.doi.org/doi:10.7282/T3C53NKV 

 

The libraries mint DOIs for RUcore resources.  Also, as part 
of the RUcore’s DOI implementation, resources are indexed 
and discoverable through many services, for example, 
Google, Google Scholar, Thompson Reuters, DataCite, etc. 

 

Initial involvement – Minting DOIs—led to many other 
things, including dynamic but durable metadata for 
research data.  

http://dx.doi.org/doi:10.7282/T3C53NKV
http://dx.doi.org/doi:10.7282/T3C53NKV
http://dx.doi.org/doi:10.7282/T3C53NKV
http://dx.doi.org/doi:10.7282/T3C53NKV


RUcore Implementation 

Rucore – Fedora-based repository framework with APIs 
for creation, discovery and access to resources.  

 

Building Block approach for  services that are reusable, 
customizable for different projects.  

 

• Developing a research data model 

• Developing a metadata application profile 

• API for the OOI infrastructure to automatically 
create resources in RUcore for data products 



Creating a Research Data Model 
 Documents the different types of content  

 Describes relationships and dependencies between 
content 

 Needed to define, describe, disseminate and discuss 
content  

 Why is it important? 

 Clarifies requirements 

 Rationalizes design – shared understanding 

 The data defines the metadata, not the other way 
about 
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Pioneer Array 

High-Power 
Surface 

Mooring 
CP01CNSM 

3-Wavelength Fluorometer: 
Wet Labs. BBFL2W ECO 

TRIPLET-W.  
CP01CNSM-00004 

doi:10.7282/T3C53NKV 

doi:10.7282/T33R0VZH 

doi:10.7282/T3RR2188 

Data Model in Action 
OOI Infrastructure RUcore Repository 
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Metadata Design 
Objectives -- (Find, Identify, Select and 

Obtain) 
Metadata Application Profile (MAP) 
DOI requirements 
Key elements in the OOI environment 
Related information & relationship (cruise 

information, calibration information, etc.) 
Use relatively fixed context (array, platform, 

instrument) to generate metadata for more 
dynamic content (data streams) 
 



Date of deployment 

Location 











Data Citation Resolution Workflow – Raw Data 
9/22/2015.v2 – Mills 



                    Versioning of Data 
When major context changes, a data stream is ended and a new 
version created: 

◦ Instrument is recalibrated, repaired or replaced 

◦ Instrument is relocated on the same platform (where 
geographic difference does not mean new data) 

◦ Instrument is out of commission a significant length of 
time. 

 Needed a strategy for automatic notification of condition 
changes to automatically generate new versions of platforms, 
equipment, data 
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Virtual Data Collaboratory 
 
• NSF  CIF21 DIBBS EI #1640834  Virtual Data 

Collaboratory:  A Regional 
Cyberinfrastructure for Collaborative, Data 
Intensive Science (of Rutgers, Penn State, et 
al) 

• An integration framework to enable VDC 
to interoperate with other large data 
repositories 
• APIs enable VDC users to discover 

resources outside the VDC, using the 
powerful search and browse 
capabilities of the external repository, 
but to leverage the resources within 
the VDC 

• Scientific Workflow Support 
• Tool rich.  Use tools, create 

intermediate products, store, reuse, 
make available to others 

Linked Data Discovery Layer 



Virtual Data 
Collaborative 

VDC participant 
requests data 2016-
12-01 through 2016-
12-31 

Data pulled into VDC. 
Metadata auto-generated 

and mapped.  DOI 
generated 

Next Requestor of data 
2016-12-01 thru 2016-12-31 

DOI retrieves 
data from VDC 


