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Typical Scientific Workflow

Data Acquisition

Data Processing

& Interpretation Publication



Increasing Emphasis on 

Open Data Access
• Acquisition Costs

• Spatial & Temporal Change

• Scientific Reproducibility

• Federal Data Policy Compliance

• New Possibilities

• Big Data



Why now?

• Exponentially increasing data volumes

• Rapidly expanding cyberinfrastructure 
capabilities to mine and analyze data

• Big Data 

• Need for cross-domain data access & 
integration

• New paradigms in publishing

• Open access requirements from funders
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What’s in it for you?
• Scientific Integrity & 

Reproducibility

• Opportunity

• Attribution 

• Increase the impact of your 
research

• Preserve data for your own 
future use

• Compliance with Data Policies

• Education & Outreach
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“The coolest thing to do with your data will be thought of by someone else.”
Rufus Pollock 
Cambridge University and Open Knowledge Foundation 



Collect & 
Assure

Document & 
Preserve

Analyze

Document & 
Preserve

Integrate & 
Share

Plan



• Concept/Proposal Development
• Are Existing Data Available?

• Data Acquisition Plan

• Sensor Calibration

• Survey Plan

• Data Analysis + reduction 

• Data Documentation

• Data Management Plan (DMP)
• How will you preserve & document

your data?

Plan



• Operational Limitations

• Technical Limitations

• Scientific Standards

• Sensor Performance

• Quality/Coverage 

Assessment

• Contemporaneous data 

documentation

• Opportunistic data 

acquisition

Collect & 
Assure



Document & 
Preserve

• Cruise report

• Raw sensor data ✔
• Science party 

instrumentation 

• Sample metadata

• Physical samples



• Process Samples

• Reduce Data

• Document

• Assumptions

• Technical Limitations

• Versioning

• Protocols

• Scientific Standards

• Quality

Analyze



Document & 
Preserve

• Which data should be preserved?

• Data supporting publications

• Processed data of value

• Results of lab analysis

• Where should it be curated?

• Documentation

• What does a new user need to know?

• How were products generated?

• What are caveats of data?



“Best Practice”
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JournalTrusted
Data 

Repository
Description /

Interpretation

Data

File

Reciprocal citation by DOI

Integrate & 
Share



Navigating the Data Life Cycle

• Know what resources are 

available
• Tools to make process easier

• Communicate
• Upstream (Operations Team)

• Downstream (Data Managers)

• Plan ahead

• Document contemporaneously

• Treat data as a valuable community resource

• Participate! Science community input needed for:
• Metadata & data format standards

• System usability



Which Repository?

• Know data policies

• Seek domain-specific repositories

• System Features

• Data Usage Reports

• Data Publication

• User support

• Usability

• Interoperability



Discussion


