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1. Introduction 
1.1 Purpose and Scope 

The purpose of this document is to provide high-level background information on the 
NCEI/CICS-NC Scientific Data Stewardship Maturity Matrix (DSMM, hereinafter) and a step-
by-step quick start-up guide on how to get the DSMM template, collect needed information, 
carry out stewardship maturity assessment of the dataset, and display consistently the assessment 
results. The section on integration to NCEI and NOAA metadata resources, i.e., Section 5, is still 
evolving and will be frequently updated. 

 
1.2 What is the DSMM? 

The DSMM is a unified framework for measuring stewardship practices applied to individual 
digital environmental datasets. DSMM is jointly developed by an integrated team of subject 
matter experts of multi-domains from Cooperative Institute for Climate and Satellite – North 
Carolina (CICS-NC), North Carolina State University and NOAA’s National Centers for 
Environmental Information (NCEI), leveraging institutional knowledge and community best 
practices and standards. 

There are nine quasi-independent key components in DSMM: Preservability, Accessibility, 
Usability, Production Sustainability, Data Quality Assurance, Data Quality Control/Monitoring, 
Data Quality Assessment, Transparency/Traceability, and Data Integrity. A five-level 
progressive maturity scale is defined for each component associated with measurable practices 
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applied to individual datasets, representing Ad Hoc, Minimal, Intermediate, Advanced, and 
Optimal stages (Figure 1, also see Peng et al. (2015) for the rationale for each key component 
and its maturity levels, available online at: http://tinyurl.com/DSMMpaper ).  

 
1.3 Referencing this document 

This document should be referenced as follows: 

Peng, G., 2017: A Quick Startup Guide for utilizing the NCEI/CICS-NC Scientific Data 
Stewardship Maturity Matrix - External. Version: v02r00-External 20170714. Figshare. 
doi:10.6084/m9.figshare.5203936. Accessed date: mm/dd/yyyy. [The latest version is available 
at: http://tinyurl.com/DSMMguideEX] 
 

 
Figure 1: Diagram of DSMM maturity scale structure and key components. 

 
2. Getting started 
2.1. Assumptions 

i. Datasets are digital environmental data products that are publicly available online.  
ii. Evaluators who use this template have a basic knowledge of or are able to obtain 

information about conventions or standards relevant to practices examined in each key 
component in the community that datasets are produced for or/and provided to. 
 

2.2. Steps for carrying out a self-evaluation of dataset stewardship maturity  

i. Download the latest DSMM template file from http://tinyurl.com/DSMMtemplate. 
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ii. Rename the template file, using the following file naming convention: 
<DatasetShortName>_MM-Stew_<vxxrxx>_<yyyymmdd>  

The <…> denotes a field to be defined and filled in by evaluators based on information 
pertaining to the dataset.  

<DatasetShortName> is a short name that is descriptive of the data product which, 
preferably, is 30 or less characters of letters, numbers, hyphen(s) and/or underscore(s) 
without any space or special characters. This short dataset name could include 
organization(s), data product abbreviation, and product type or/and version.  

If applicable, it is recommended to use standard or abbreviated variable names such as 
those from Climate Convention (CF, e.g., http://cfconventions.org/Data/cf-standard-
names/28/build/cf-standard-name-table.html ) or Obs4MIPs (Observations for Model 
Intercomparisons, e.g., http://cmip-pcmdi.llnl.gov/cmip5/docs/standard_output.pdf ). 
For example, PMSIC for Passive Microwave Sea Ice Concentration. One may wish to 
include an abbreviation for institution(s) or program(s) such as EPA, USGS, NOAA 
NASA, or S-NPP, preferably using community standard-based keywords such as 
Global Change Master Directory (GCMD) keywords 
(http://gcmd.nasa.gov/learn/keywords.html ), using hyphen if more than one primary 
institutions, for example, NOAA-NSIDC. It is recommended to consult, if it is 
possible, with product POC (Point-Of-Contact), scientific and/or data stewards for your 
choice of the short name. 

<vxxrxx> is version and revision number of the current maturity assessment. For 
example, v01r00 will be used for the first baseline version.  Version number only 
changes when maturity ratings are modified. Changing revision number reflects other 
modifications to the assessment document, including those to justifications. Both 
scoreboard and rating diagrams, if included in the document, will display maturity 
levels of the latest version and will not change with different revisions. 

<yyyymmdd> is year, month, and day of the current maturity assessment version. For 
example, 20160408 for April 18, 2016. 

Therefore, the file name:  
NOAA-NSIDC_PMSIC_CDR-v2_MM-Stew_v02r01_20150623.pdf  

will denote that it is the document containing the version v02r01 (i.e., version 2 with 
revision 1) stewardship maturity assessment results as of June 23, 2015 for the version 
2 NOAA/NSIDC Sea Ice Concentration Climate Data Record (Appendix A). 

iii. Go over the whole template file and read the disclaimer carefully before using the 
template. 

iv. Enter dataset and relevant Point-Of-Contacts (POCs) information in the DSMM metadata 
section (Figure 2). 

v. Read the content of DSMM in the template, if in question, 

▪ Review high-level background information on DSMM at 
http://tinyurl.com/DSMMintro. 
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▪ Review the scope and rationale for each key component of the matrix including 
examples of community-accepted best practices and standards provided in Peng et al. 
(2015) at http://tinyurl.com/DSMMpaper. 

vi. Go through each key component in the template, identify the stewardship practices 
applied to the dataset, and document your rating and justifications, including any relevant 
URLs. Add comment if necessary. Use dark brown text to denote uncertainty about the 
practice or the fact that additional information or research is needed. 

▪ All stewardship practices applied to the dataset, not just ones by the 
repository/archive, should be captured. 

▪ It is recommended to identify the community in the justification section that 
stewardship practices and standards are pertained to, based on the categories of 
communities defined in the template or defined in your own words. 

▪ It is recommended to adopt community-accepted naming conventions for variable, 
sensor, or organizations, ... etc., such as these mentioned above in Section 2.2. under 
item ii. 

vii. Obtain any additional information if necessary from product website(s), in the literature, 
and/or from POCs of dataset, archive, and access.  

viii. Review the results and fill in the matrix cells with the defined color scheme (provided in 
Table I)  

ix. Capture the assessment results in the DSMM metadata section 

▪ One can wait to do the last two steps until after the assessment results are baselined. 
▪ For simplicity, one can remove any other sections of the self-assessment template 

except for the maturity metadata section and ratings and justification section (see 
Figure 2) before the review process. The URLs to examples of assessment 
documents for some NCEI core datasets are provided in Appendix A-F (NOAA e-
mail login required).  

3. Assessment status levels 
Very often, it is necessary to describe the current status of assessment to other team members 

or management. It would be good to have a consistent way to do so. To indicate the current 
status of the assessment, the assessment levels are recommended to progress in the following 
order: 

• Not yet assessed,  
• Preliminary assessment,  
• Initial Assessment Draft (complete assessment but before the first (team) review); 
• Revised Assessment Draft, 
• Final Assessment Draft,  
• Baselined.  

The number of necessary drafts and their reviews before the first baseline varies on 
individual datasets, largely depending on how readily information about their stewardship 
practices is accessible to the evaluators.  
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It is recommended to version a draft of the assessment document as v00rxx, i.e.,  
<DatasetShortName>_MM-Stew_<v00rxx>_<yyyymmdd> 

 

 
Table I: Scientific Data Stewardship Maturity Matrix Scale Definition and RGB Color Scheme 

 

4. Review and baseline process 
The review is recommended to be done by the assessment team.  For each data product, the 

assessment team may include a DSMM Subject Matter Expert (SME), data product SME or data 
manager, archive and access specialists assigned for the data product. (It was revealed from the 
previous pilot NCEI DSMM use case study that it is very beneficial to carry out assessment and 
review by a team – consisting of members from the Integrated Product Team, Data Steward, and 
the DSMM SME. Within the NCEI, an Integrated Product Team usually consists of a data 
product POC/SME, archive specialist, and access specialist.) 

 After the assessment draft review is finished and all the necessary revisions are made, the 
assessment ratings and justification will be baselined. Optionally, the stewardship scoreboard 
and rating diagram may be generated, utilizing the DSMM Graphics Generator (PC version, 
freely available for download at http://tinyurl.com/DSMMgraphics), and included in the 
baselined assessment document.   

The first baseline version is normally versioned as v01r00. The pdf version of this document 
can then be used to demonstrate the stewardship maturity of the product. It is also a valuable 
resource for creating content-rich data quality metadata. Figure 2 shows an example of the layout 
of the assessment document using the assessment results for the NCEI Global Historical 
Climatology Network (GHCN)-Monthly version 3 data product. (The stewardship maturity 
assessment results and lessons learned from the use case study of NCEI GHCN-Monthly v3 
(Peng et al., 2016) can be found at: http://tinyurl.com/DSMM-GHCN-Mv3 ) 

Workflows and tools have been developed by the OneStop Project to standardize the 
evaluation, collection, presentation, and integration of assessments and to automate the 
generation of consistent assessment documents as data stewardship maturity reports (DSMRs). 
The effort is underway to publish these DSMRs as citable product quality descriptive 
information documents by NOAA Central Library. Once finalized, they will be described in the 
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NOAA internal version of this guide. The current version can be accessed at: 
http://tinyurl.com/DSMMguide (NOAA e-mail account login required.) 

 
5. Integration to collection-level metadata and NOAA catalog 

Dataset maturity rating information should be integrated into the standard-based collection-
level metadata records and made accessible to other search or catalog services. Workflows 
described below pertain to NOAA OneStop only but may be used as references for other entities. 

Eventually, a revised NCEI metadata tool system will provide the capability of 
systematically collecting this information. Prior to the availability of the system, maturity rating 
information may be collected via a Google Form:  

http://tinyurl.com/DSMMsubmNew (select “MM-Stew” maturity metadata tag) 
This form is currently only accessible to those who are at or affiliated with NOAA.  

For people who are outside of NOAA and have been registered at:  
http://tinyurl.com/DSMMregister 

may provide your assessment results via a Google Form at: 
http://tinyurl.com/DSMMsubmET  

(send an e-mail to Ge.Peng@noaa.gov to request access after you have registered.)  
The data product stewardship maturity information has been integrated in the dataset 

collection-level metadata record by the NOAA OneStop metadata team.  

For enhanced interoperability, it is recommended to use the following maturity metadata 
(MM) tags as identifiers in the metadata records. These MM tags systematically indicate 
different perspectives for potential linkage to different defined maturity assessment models when 
such a system becomes available in the future: 

● MM-Scie for science maturity information  

● MM-Prod for product maturity information 
● MM-Stew for stewardship maturity information 

● MM-Serv for service maturity information 

The mapping to ISO 19115 collection-level metadata has been implementation – the 
implement requirements and best practices are defined by the NOAA OneStop metadata team in 
collaboration with the NOAA Metadata Working Group.   

NCEI collection-level metadata records are reviewed and published to the Web Accessible 
Folder (WAF) for other metadata resources such as NOAA catalog to harvest. 
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Figure 2:  Page view of the stewardship maturity assessment document (6 pages in total) for 
NCEI GHCN-Monthly v3 data product to show the general layout of the document. It is not 
intended to display the content of the document, which can be viewed in Appendix B.  
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Appendix A 
For those at or affiliated with NOAA, the latest PMSIC CDR MM-Stew document can be 
accessed at: http://tinyurl.com/MM-Stew-PMSIC-CDR.    
 
Appendix B 
For those at or affiliated with NOAA, the latest GHCN-M MM-Stew document can be accessed 
at: http://tinyurl.com/MM-Stew-GHCN-Mv3  (The maturity ratings and lessons learned from the 
DSMM GHCN-Monthly use case study can be found in Peng et al. (2016) and accessed at: 
http://tinyurl.com/DSMM-GHCN-Mv3 ) 
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Appendix C 
For those at or affiliated with NOAA, the latest NOAA/WDS ITRDB MM-Stew document can 
be accessed at: http://tinyurl.com/MM-Stew-ITRDB.     
 
Appendix D 
For those at or affiliated with NOAA, the latest NOAA Daily OISST CDR MM-Stew document 
can be accessed at: http://tinyurl.com/MM-Stew-DOISST-CDR.    
 
Appendix E 
For those at or affiliated with NOAA, the latest NOAA’s NCEI DEMs MM-Stew document can 
be accessed at: http://tinyurl.com/MM-Stew-DEMs.    
 
Appendix F 
For those at or affiliated with NOAA, the latest NOAA’s S-NPP VIIRS AF ARP MM-Stew 
document can be accessed at: http://tinyurl.com/MM-Stew-VIIRS-AF.    
 
 
 
 


