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Outline

ǒ Data Life Cycle

ǒ Best Practices for preparing data for analysis and reuse



Data Management Facilitates Sharing and Re-use
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From DataONE.org



What is data management?

ǒ Activities that result in data that are well-documented, well-organized, without 

errors, and accessible from a data repository.  

ǒ We can conceptualize those activities as the Data Life Cycle
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Data Life Cycle

ǒ DataONEĦsversion
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Data Management Planning

ǒ A Data Management Plan defines:

ƺ what data will be collected

ƺ how the data will be quality assured

ƺ how the data will be documented

ƺ who will have access to the data

ƺ where data will be shared and preserved

ƺ who is responsible for managing the data?

ƺ budget for data management
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Why prepare a data management plan?

ǒ Save time

ǒ Easier to preserve your data

ǒ Shows relationship between research tasks and data management processes

ǒ Funding agencies may require a data management plan
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Data Collection

ǒ Consider

ƺ Calibration of instruments

ƺ Creating a template for use during data collection
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Data Collection: Digitization
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ǒ Spreadsheets

Validation Rules



Assure
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ǒ Methods for preventing errors in the data before and after data collection



Quality Assurance/Quality Control

Quality assurance:  process-oriented

ǒ Well -designed data sheet

ǒ Training field technicians
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Quality Assurance/Quality Control

Quality control: product -oriented (tests of data for quality)

ǒ Consistent date formats

ǒ Range checks

ǒ Sanity checks

ǒ Duplicate observations

ǒ Sensor drift

ǒ Data spikes

ǒ Graphing
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Graphs to find 

outliers



Describe/Create Metadata

13

ǒ Who created data?

ǒ What do the data consist of?

ǒ When were the data collected?

ǒ Where was the project done?

ǒ How were the data processed?

ǒ Why were the data collected?



Describe: Create Metadata

ǒ Metadata:

ƺ Enable scientists to understand and use the data

ƺ Also make data discoverable through data repositories  

ǒ Metadata standards:

ƺ provide consistency in content and format of the metadata

ƺ make the metadata machine-readable

ƺ examples: Ecological Metadata Language (EML), ISO19115, Darwin Core
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Preserve
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ǒ Submit data and metadata to a data repository for long-term storage



Preserve

ǒ A data repository:

ƺ Makes data discoverable

ƺ Makes data available to use

ƺ Assigns a DOI (digital object identifier) to the data
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Gaiser, E. and D. Childers. 2019. Sawgrass Above and Below Ground Total Nitrogen and 

Total Carbon from the Shark River Slough, Everglades National Park (FCE), from 

September 2002 to Present ver 10. Environmental Data Initiative. 

https://doi.org/10.6073/pasta/f183f7ef316e0ede14bf0b8d80c36a41 (Accessed 2020-08-

19).



Generalist Data Repositories
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ǒ Accept data from any discipline

ǒ Require little metadata

Å Free

Å Data, posters, presentations, 

software, figures

Å Assigns DOIs

Å Launched in Europe, but 

contributions come from 

everywhere 

Å Free

Å Data, posters, presentations, 

software, figures, videos

Å Assigns DOIs

Å Commissioned by European 

Community

Å Almost free

Å Research data

Å Assigns DOIs

Å US-based



Domain repositories: Ecological data

ǒ Environmental Data Initiative

ǒ Pangaea

ǒ Knowledge Network for Biocomplexity

ǒ GBIF
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RE3data.org: Registry of Repositories
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Discovery: Finding Data to Use
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Integrate data
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ǒ Integrate

ƺ Combining data from multiple sources 

to address new research questions

ƺ Data differ by scale, sampling interval, 

methods

ƺ Transform data into a common 

representation

ƺ Detailed metadata is essential



Integrated dataset
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