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Motivation: Why spend time to 
create “FAIR” Metadata

Publishing, funding and scientific 

community moving towards FAIR

SBR Report - Open Watershed Science 

by Design

Maximize future value of data - 

support data REUSE

Citations, Contribute to H-Index



Data packages are publications



Familiar publication process



Descriptive Metadata Make Data More 
FAIR

More journals and funders require data in repositories that support FAIR 
principles

Datasets are valuable research contributions, “not files that are shoved in as an 
afterthought.”

Increasing calls for the entire scientific community 
to implement FAIR



Objectives of webinar

Synthesis of background research on metadata requirements 

and review

Get your FEEDBACK: 

- Proposed manual metadata checks based on research

- Automated checks and existing quality reports

- DataONE FAIR checks and future quality reports



ESS-DIVE All Hands Meeting 11/06/2017

Background 
Research

● Introduction
● Background Research
● Proposed Checks

○ Files
○ Title length and content
○ Keywords
○ Abstract length and content
○ Methods presence and content

● ESS-DIVE Metadata Review
○ Automated Checks
○ Quality Reports 
○ Goals

8



Background Research - 
Repositories Repositories:

- Arctic Data Center
- Environmental Data 

Initiative 
- The Knowledge 

Network for 
Biocomplexity

- EarthData
- NOAA
- ORNL DAAC
- USGS
- NGEE Tropics Archive
- Pangaea

Similar data repositories and documented 
requirements for high-level fields

Contacted multiple repository representatives 
for additional information

Reviewed EML metadata schema to identify 
common required fields



Background Research - Journals
Journals:

- Environmental 
Modelling & Software 

- Science of the Total 
Environment 

- IEEE Access 
- ESA Journals 
- Nature 
- Science 
- Environmental 

Science and 
Technology

Reviewed requirements for the same basic 
information required by earth and 
environmental science journals



Background Research - Datasets

Sampling - Whondrs
- Collection dates
- Sampling procedure (depth, location, instrumentation)
- Amount and frequency of medium collected
- Analyses done to samples

Field Campaign - NGEE Tropics
- Collection time
- Data collected for each sample
- Larger campaign for which these samples are a part of

Sensors and QA/QC - Ameriflux
- Installation of sensors and data loggers (height, 

instrumentation)      
- Collection frequency
- Corrections and calculations to raw data
- Quality Control thresholds 

Field Experiment - SPRUCE
- Field site
- Treatment/Manipulation procedure done 
- Responses recorded

Laboratory Experiment - NGEE Arctic
- Sample retrieval site
- Treatment/Manipulation procedure done 
- Responses recorded

Model Data - FACE
- Data and protocols necessary to simulate the 

experiments
- Major corrections to the original data

https://data.ess-dive.lbl.gov/view/ess-dive-d174c363176aaa2-20181206T170812136829
https://ngt-data.lbl.gov/dois/NGT0045/
https://data.ess-dive.lbl.gov/view/ess-dive-7d89b94d5459095-20190708T192146976
https://data.ess-dive.lbl.gov/view/ess-dive-b5ef16d1e551172-20190805T135910632
https://data.ess-dive.lbl.gov/view/ess-dive-d999aea51a4d91d-20190508T185133492
https://data.ess-dive.lbl.gov/view/ess-dive-c01251cdac74e52-20190215T222244698


Existing Automated Metadata Quality Reports
Testing automated checks and reports 
developed by NCEAS/DataONE

Evaluate whether datasets pass/fail certain 
checks

Generally based on some basic FAIR 
principles, but many will be upgraded 

Demo later in presentation



DataONE FAIR Checks
Participated in ESIP workshop
Provide feedback on DataONE FAIR checks (follow links to review and provide feedback:

- Findable
- Accessible 
- Interoperable
- Reusable

Designed to quantify FAIR scores for datasets and entire repositories
- Some checks are more relevant at the repository level based on requirements
- Required directly affects FAIR score, Optional only applies to score if pass

Current checks either correspond to one of the FAIR principles or can be upgraded to a FAIR 
check when finalized

https://github.com/NCEAS/metadig-checks/issues?utf8=%E2%9C%93&q=is%3Aissue+is%3Aopen+label%3AFindable
https://github.com/NCEAS/metadig-checks/issues?utf8=%E2%9C%93&q=is%3Aissue+is%3Aopen+label%3AAccessible+
https://github.com/NCEAS/metadig-checks/issues?utf8=%E2%9C%93&q=is%3Aissue+is%3Aopen+label%3AInteroperable+
https://github.com/NCEAS/metadig-checks/issues?utf8=%E2%9C%93&q=is%3Aissue+is%3Aopen+label%3AReusable+
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Proposed checks: Files
Related repository requirements:

- Use of common file formats is required
- Any code used to process data included
- Each file has a short descriptive name

Proposed checks:
- At least one associated file - Accessible 
- Use common non-proprietary file formats where possible (e.g. csv, txt, pdf, png, 

jpeg, tiff, R or Python scripts, many others). - Interoperable/Reusable
- Software is specified, if necessary - Reusable

**More extensive requirements coming soon with file metadata standards



Proposed check: Title length and content
Related repository requirements:

- Common range: 5 words minimum, 20 
words maximum

- Include data package topic, geographic 
location, and dates at minimum

- Format similarly to a journal title

Journal requirements:

- Specific and informative
- Avoid abbreviations and acronyms
- Vary from maximum of 96 to 120 

characters

Proposed checks: 

- Title length is 7- 20 or 40? words - Findable 
- Title reflects data package specifically and 

may include information on 
what/where/when data was collected - 
Findable

- No unexplained acronyms or 
project-specific jargon 



Pallardy S ; Gu L ; Wood J ; Hosman K P ; Sun Y  (2018): Predawn Leaf Water Potential of Oak-Hickory Forest at Missouri Ozark 
(MOFLUX) Site: 2004-2017. Climate Change-Terrestrial Ecosystem Science SFA. doi:10.3334/CDIAC/ORNLSFA.004

Clearly stated variable

Title Example

Location

Date range



Proposed check: Keywords
Related repository requirements:

- Keywords related to data type and 
geographic locations

Journal requirements:

- Average 3-6 keywords
- Do not use words included in the title
- Can only include established 

acronyms

Proposed checks:

- There are at least 3 keywords, 
differ from words in title - Findable

- Keywords from standardized 
controlled vocabularies - Findable



Screenshot from ESS-DIVE data package submission form

Controlled Keywords Example



Proposed check: Abstract length and content
Related repository requirements:

- Summarizes the purpose and content of data
- Minimum required length varies between 20 

and 100 words depending on repository 

Journal requirements:

- Contents of the dataset
- When and where the data were collected
- How to use the data
- Purpose of collecting the data
- Understandable to anyone in the scientific 

community

Proposed checks: 

- Abstract at least 100 words - Findable
- Include clear and concise description of 

the purpose and contents - 
Findable/Reusable

- Understandable to anyone who has not 
seen related manuscripts and contains 
no unexplained acronyms 



Stegen J C ; Goldman A E ; Blackburn S E ; Chu R K ; Danczak R E ; Garayburu-Caruso V A ; Graham E B ; Grieshauber C ; Lin X ; Morad J W ; Ren H ; Renteria L ; Resch C T ; Tfaily M ; 
Tolic N ; Toyoda J G ; Wells J R ; Znotinas K R (2018): WHONDRS Surface Water Sampling for Metabolite Biogeography. Worldwide Hydrobiogeochemistry Observation Network for 
Dynamic River Systems (WHONDRS). doi:10.15485/1484811

Abstract Example
Purpose

Sampling

AnalysesContents

257 words



Proposed check: Methods presence and content
Related repository requirements:

- Descriptions of field and laboratory 
sample collection 

- Details about hardware and software used 
to produce data

- Descriptions of how the data were 
generated and (if applicable) modified

Journal requirements:

- Sufficient information for a user to 
understand and reproduce your work

- Experimental design, sampling 
procedures, and QA/QC

Proposed checks:

- Methods contain more than 7 words - 
Reusable

- Methods are included and clearly written, 
or at least refer to a previous publication - 
Reusable

- Encourage that methods document all 
data collection, processing, and/or QA/QC 
steps to produce the data - Reusable



Methods Example

Griffis T ; Baker J ; Millet D ; Chen Z ; Wood J ; Erickson M ; 
Lee X (2016): KCMP Minnesota Tall Tower Nitrous Oxide 
Inverse Modeling Dataset 2010-2015. AmeriFlux. 
doi:10.15485/1398272

Technique and 
instrumentation

Sampling details

QA/QC standards
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ESS-DIVE New Review Process

Automated quality checks focus on presence of 
metadata and word counts - see Quality Report for 
instant feedback

Manual metadata content reviews

Quality Reports from automated checks for each 
package, eventually projects, and ESS-DIVE

Review form for consistent checks and feedback
Data on quality before/after review and time 



Existing Automated Metadata Quality Reports
Developed by NCEAS and DataONE
Quality report shows percentage of checks 
that pass different categories 

Demo:
https://data.ess-dive.lbl.gov/quality/ess-dive-28ef3e4a1
360a48-20190815T182803220548

https://data.ess-dive.lbl.gov/quality/ess-dive-ca7ea9922
ea9aff-20181219T160938778966

https://data.ess-dive.lbl.gov/quality/ess-dive-3db5398a4
a2fb59-20180704T200317625

https://data.ess-dive.lbl.gov/quality/ess-dive-28ef3e4a1360a48-20190815T182803220548
https://data.ess-dive.lbl.gov/quality/ess-dive-28ef3e4a1360a48-20190815T182803220548
https://data.ess-dive.lbl.gov/quality/ess-dive-ca7ea9922ea9aff-20181219T160938778966
https://data.ess-dive.lbl.gov/quality/ess-dive-ca7ea9922ea9aff-20181219T160938778966
https://data.ess-dive.lbl.gov/quality/ess-dive-3db5398a4a2fb59-20180704T200317625
https://data.ess-dive.lbl.gov/quality/ess-dive-3db5398a4a2fb59-20180704T200317625


Goals for Package Metadata Review
Clear guidance for each metadata element 

Data and metadata curation done by data package authors

Automated checks and manual content review

Efficient (10-15 min) and standardized

Review feedback providing specific suggestions for metadata

Working towards FAIR data standards



Feedback on proposed automated and manual 
checks:

https://docs.google.com/spreadsheets/d/14v3hjPL9jDSgfSF6RCyDgwEKZIK4xwA
zJRCb0zjTsfg/edit?usp=sharing  

https://docs.google.com/spreadsheets/d/14v3hjPL9jDSgfSF6RCyDgwEKZIK4xwAzJRCb0zjTsfg/edit?usp=sharing
https://docs.google.com/spreadsheets/d/14v3hjPL9jDSgfSF6RCyDgwEKZIK4xwAzJRCb0zjTsfg/edit?usp=sharing

