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What Is the DSMM?

A Unified Framework for Measuring 
Stewardship Practices Applied to 

Individual Data Products

Developed by CICS-NC/NCEI & By Domain Subject Matter Experts, 
Leveraging 

• Institutional Knowledge 
• Community Best Practices and Standards
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DSMM Follows CMMI Level Structure

Level 1
Ad Hoc

Not Managed

Level 2
Minimal

Limit Managed

Level 3
Intermediate/Managed

Community Good Practices

Level 4
Advanced/Well Managed
Community Best Practices

Level 5
Optimal/Well Managed

Measured, Controlled, Audit

Reference Maturity Level Structure
• Capability Maturity Model Integration (CMMI)
• Levels of Maturity of Digital Repository

Recommended level for 
operational digital products 

stewarded by 
National Data Centers 
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DSMM – Key Components

Practices in Nine Quasi-Independent Key Components

• Preservability
• Accessibility
• Usability
• Production Sustainability
• Data Quality Assurance
• Data Quality Control/Monitoring
• Data Quality Assessment
• Transparency/Traceability
• Data Integrity
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Scope of DSMM 

Functional Entities of the Open Archival Information System (OAIS) 
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DSMM Vetting Process
• Community Engagement: Feedback and Collaboration
 Internal (Domain SMEs from NOAA Data Centers: NCDC, NGDC, and NODC –> NCEI)
 External (SMEs from ESIP Data Stewardship Committee; ESIP, AMS and AGU meetings)
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DSMM Vetting Process

• Use Case Studies
 NCEI Core Datasets – Different data types managed by same organization
 ESIP DSC Datasets – Different disciplines managed by different organizations 

• Community Engagement: Feedback and Collaboration
 Internal (Domain SMEs from NOAA Data Centers: NCDC, NGDC, and NODC –> NCEI)
 External (SMEs from ESIP Data Stewardship Committee; ESIP, AMS and AGU meetings)
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DSMM Applications & Implementation

• OneStop Ready
• OneStop DSMM 

Implementation
 Best practices, 
 Workflows, 
 Tools 

DataOne User Group 
Meeting Poster:
tinyurl.com/DSMM-

OneStop-Poster

Courtesy of Kenneth Casey, OneStop Program Manager

https://figshare.com/articles/Towards_Consistent_and_Citable_Data_Quality_Descriptive_Information_for_End-Users/5336191
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Evaluating data product stewardship 
maturity (as of 1/31/2017), mostly 
done by OneStop Metadata Team

DSMM Applications & Implementation

700+ NOAA Datasets 
Archived by NCEI

Data Quality Descriptive Information  
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Evaluating data product stewardship 
maturity (as of 1/31/2017), mostly 
done by OneStop Metadata Team

NOAA TPIO Data Strategy Roadmap 
(Courtesy of Matthew Austin, Team Lead) 

DSMM

DSMM Applications & Implementation

700+ NOAA Datasets 
Archived by NCEI

Data Quality Descriptive Information  
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Evaluating GEO Data 
Management Principles by 
European Space Agency (ESA) 
Data Stewardship Interest 
Group (Albani 2016)

DSMM Applications & Implementation
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Getting to Know & to Use DSMM 

 Published on figshare – A gradual way to get 
relevant information with clickable links

 Download: tinyurl.com/DSMM-FlowChart

https://figshare.com/articles/Getting_To_Know_And_To_Use_DSMM/5346343
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Getting to Know & to Use DSMM 

Contact me
Ge.Peng@noaa.gov

ORCID: orcid.org/0000-0002-1986-9115

 Published on figshare – A gradual way to get 
relevant information with clickable links

 Download: tinyurl.com/DSMM-FlowChart

mailto:Ge.Peng@noaa.gov
http://orcid.org/0000-0002-1986-9115
https://figshare.com/articles/Getting_To_Know_And_To_Use_DSMM/5346343
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NCEI Climate Facebook: http://www.facebook.com/NOAANCEIclimate
NCEI Ocean & Geophysics Facebook: http://www.facebook.com/NOAANCEIoceangeo
NCEI Climate Twitter (@NOAANCEIclimate): http://www.twitter.com/NOAANCEIclimate
NCEI Ocean & Geophysics Twitter (@NOAANCEIocngeo): http://www.twitter.com/NOAANCEIocngeo

www.ncei.noaa.gov
www.climate.gov

THANK YOU

Backup Slides

http://www.facebook.com/NOAANCEIclimate
http://www.facebook.com/NOAANCEIoceangeo
http://www.twitter.com/NOAANCEIclimate
http://www.twitter.com/NOAANCEIocngeo
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Why Do We Need a DSMM?

A more formal approach to stewardship that supports 
rigorous compliance verification
 U.S. Information Quality Act (2001);
 Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and 

Integrity of Information (OMB 2002); 
 Open Data and Data Sharing Policy (OMB, 2013; OSTP, 2013);

Ensure the federally funded data are  
 preserved and secure
 available, discoverable, and accessible
 credible and understandable
 usable and useful
 sustainable and extendable
 citable, traceable, reproducible
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Why Do We Need a DSMM?
NOAA: 2000+ parameters
NCEI: 800+ collections

Ensure the federally funded data are  
 preserved and secure
 available, discoverable, and accessible
 credible and understandable
 usable and useful
 sustainable and extendable
 citable, traceable, reproducible
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NOAA: 2000+ parameters
NCEI: 800+ collections

Why Do We Need a DSMM?

Ensure the federally funded data are  
 preserved and secure
 available, discoverable, and accessible
 credible and understandable
 usable and useful
 sustainable and extendable
 citable, traceable, reproducible

~25PB

~145PB

Data Stewardship
 Scalable
 Transparent
 Content-rich
 Interoperable
 Timely
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Why Do We Need a Consistent Framework?

Statement: This is a good, big apple. 
• What does “good” mean? 
• What does “big” represent?

WE KNOW 
USDA Prime is better quality than USDA Select!

(http://meat.tamu.edu/beefgrading/)

Extra Large is indeed larger than Large!

The Same Goes for Individual Datasets! 

 well-defined, implemented & audited
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DSMM Defines Measureable, Five-Level Progressive Practices
in Nine Quasi-Independent Key Components
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Why Should We Care?

Sound decisions reply on sound data and information!
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Ways to Utilize DSMM & Results
• To know the current state of your 

dataset(s) – maturity scoreboard

• To know where you want or need 
to be – stewardship requirements 

• To know how to get there –
roadmap forward (informed, 
actionable steps)

• A reference model for stewardship planning and resource allocation –
informed decision-making support

• A consolidate source and transparency for information about stewardship 
practices – assessment with detailed justifications 

Current

Need to Be

Stewardship Maturity Scoreboard and Roadmap Forward

• Content-rich quality metadata – enhanced discoverability and usability
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NCEI/CICS-NC Data Stewardship Maturity Matrix
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NCEI Ingests and Archives Environmental Data 
from U.S. and International Sources

Data spans stone-age to space-age … from the depths of the ocean to the sun … and across the globe
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NCEI Products Span From Local to Global and Weekly to Decadal Scales

Daily/Weekly Monthly Seasonal – Annual
Annual to 
Decadal

Local

Regional

National 
& Global

Temperature & 
Precipitation 

Outlooks 
–

Agriculture 

Heating & 
Cooling 

Degree Days 
–

Energy 
Sector

Climate 
Normals

–
Construction, 
Infrastructure, 

Agriculture

Billion $ 
Disasters, 

Climate 
Extremes Index

–
Insurance

Snowfall 
Impact Index 

–
FEMA, 

disaster 
response

Hurricane 
Tracks 

–
Emergency 

Planners

IPCC & National 
Climate 

Assessments
–

Gov’t 
Policymakers

Annual State 
of the Climate 

Reports 
–

Scientists

Global and 
U.S. Climate 
Summaries 

–
Numerous 

Sectors

Solar 
Activity/Sun 

Spots
–

Power 
Distribution

Coastal Digital 
Elevation 

Models (DEM)
–

Hazard 
Mitigation

Tsunami 
Warning

–
Emergency 
Managers
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NCEI Data & NOAA BigData Initiative
• NOAA has a lot of data – often under-utilized
• Five major data alliances
• Weather/Climate/Model data and products
• 27 October 2015 - Amazon Web Service provides full access, for the first 

time, to the entire Level II data from the NOAA’s Next Generation Weather 
Radar (NEXRAD) network – over 300 terabytes – growing at about 50 
terabytes per year

• NOAA GOES-16 Provisional data – Amazon Web Services & Open Cloud 
Consortium.
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