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Executive Summary 

The purpose of this document is to outline a framework to categorize and classify data sets under 

a “levels of service” model.  Levels of service refer to individuals (e. g. data provider, primary 

investigator, etc…) that need different levels of assistance related to deposited data sets.  The assistance 

includes both human and technological support.   

The establishment of a levels of service framework served The Advanced Cooperative Arctic 

Data and Information Service (ACADIS) in developing a levels of service document.  This led to the 

development of an ACADIS Levels of Service matrix.  The matrix stated the degree of ACADIS data 

support and responsibilities of parties associated with data sets submitted to ACADIS. 

This case study serves two purposes.  First, it communicates the principles associated with levels 

of service and how those principles apply to the ACADIS levels of service matrix.  Second, it provides a 

pathway or rough blueprint for other NCAR groups to develop their own levels of service policy and 

procedures.  The limitation of the case study is that ACADIS is not identical to other NCAR groups.  

Therefore, individuals should keep that in mind while reading or using this document that their own levels 

of service policy may need to differ from ACADIS in some characteristics. 
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Introduction 

 The purpose of this case study is to establish a framework for creating a level of service policy at 

the National Center for Atmospheric Research (NCAR).  The Advanced Cooperative Arctic Data and 

Information Service (ACADIS) was the exemplar to demonstrate how a level of service policy is 

implemented within a group at NCAR. 

 Before implementing a level of service policy, the Advanced Cooperative Arctic Data and 

Information Service (ACADIS) needed to investigate concepts and principles associated with a level of 

service policy.  This included defining level of service and communicating why a level of service policy 

is important to ACADIS and the National Center for Atmospheric Research (NCAR).  ACADIS also 

needed to investigate how other scientific data organizations define the term “levels of service,” 

implement a level of service policy, and investigate whether there are gaps or limitations in those “levels 

of service” policies.  The previous steps permitted ACADIS to develop and possibly implement a levels 

of service policy, provide an example how NCAR or NCAR groups might implement a level of service 

policy, and evaluate the effectiveness of an implemented level of service policy.   

Background and History Regarding Levels of Service 

 How is “levels of service” defined?  “Levels of service” refer to individuals (e. g. data provider, 

primary investigator, and scientist) that need different levels of assistance related to deposited data sets, 

and the assistance includes both human and technological support (Duerr, Leon, Miller, & Scott, 2009; L. 

Yarmey, personal communication, June 30, 2014).  An example is a data curator assisting a data provider 

with the development or enhancement of metadata or with a transformation of a deposited data set, and 

this is the traditional view of assistance in a “levels of service” framework.  However, this view neglects 

that others can contribute and provide valuable assistance in the accessing, retrieval, and use of data sets.  

For example, data users can assist in providing valuable input regarding the adequacy of documentation 

related to the reuse of data sets, and the data provider provides information to provide clarity or enhance 
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the submitted data set (Mayernik, Callaghan, Leigh, Tedds, & Worley, in press).  The data curator, data 

provider, and data user work like cogs in a machine.  Each plays a role in the process of making a data set 

accessible and useful for the scientific community.  This concept is illustrated in Figure 1. 

Figure 1 – Actors in the Data Curation Process within Levels of Service Paradigm 

 

 A level of service policy is important for ACADIS and NCAR for several reasons.  First, it 

outlines the roles and responsibilities of the actors that contribute, manage, and use data sets submitted to 

ACADIS.    Second, the policy assists the ACADIS group and NCAR to conduct an assessment to 

measure the effectiveness of data curation practices in the context of the levels of service paradigm.  

Third, the ACADIS group and NCAR can use the assessment results to reflect upon and make changes to 

data curation and management functions in order to better serve the scientific community. 

Data Curators 
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 There are other scientific organizations that possess documents and policies related to levels of 

service.  The National Aeronautical and Space Administration (NASA) possess data processing level and 

maturity policies, and the National Oceanic and Atmospheric Administration (NOAA) possesses similar 

policies regarding data processing levels and maturity (National Aeronautical and Space Administration, 

n. d.; National Aeronautical and Space Administration, 2010; National Oceanic and Atmospheric 

Administration, n. d.; National Oceanic and Atmospheric Administration, 2013).  However, these policies 

only address data completeness and some aspects of quality control.  There is no apparent evidence that 

suggests that NASA or NOAA address levels of service in a comprehensive manner. 

 On the other hand, the National Snow and Ice Data Center (NSIDC) addressed the level of 

service issue more comprehensively than NASA or NOAA.  NSIDC published a document regarding 

levels of service that addresses archiving, metadata, documentation, distribution, and user services 

infrastructure and support (Duerr, Leon, Miller, & Scott, 2009).  The NSIDC document clearly 

demonstrates that levels of service are dynamic due to the complexity of data sets and associated support 

needed or requested by data providers.  However, NSIDC personnel indicated that the NSIDC document 

is not used to quantitatively assess the dynamic nature of data sets (L. Yarmey, personal communication, 

June 30, 2014).  It is used as a conceptual policy document to categorize or classify submitted data sets in 

the context of the levels of service paradigm.   

 In reviewing the levels of service related literature of other scientific organizations, there appears 

that there are gaps in levels of service paradigm.  The first gap is that other levels of service related 

literature do not clearly address all the actors involved in the data curation process as identified in Figure 

1, and this gap may create significant data retrieval or use issues.  NSIDC personnel stated the importance 

of quality control in the data curation process (L. Yarmey, personal communication, June 30, 2014), but 

quality control is not specifically defined as part of NSIDC’s levels of service.  This is another gap related 

to the development and implementation of a levels of service policy, and it is important that ACADIS and 
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NCAR address quality control specifically in any levels of service policy developed for ACADIS and 

NCAR. 

Development and Implementation of Levels of Service Policy 

 Understanding the background and history of levels of service, I was able to assist ACADIS and 

NCAR to develop a comprehensive policy regarding levels of service.  The process utilized to develop a 

comprehensive levels of service policy is described in the subsequent paragraph. 

I used the Levels of Service Policy Development, Implementation and Review Cycle in Figure 2 

to guide the policy development process.  I reviewed the relevant background literature to identify the key 

components of level of service along with any gaps in levels of service policies of other scientific data 

organizations.  I developed an initial levels of service policy that contains a levels of service matrix (see 

Appendix A) and definitions for the variables, categories, and actors (see Appendices B, C, & D) included 

in the matrix.  I requested that ACADIS and other NCAR personnel review the draft policy to ensure that 

the policy addressed relevant data curation practices and services.  ACADIS and other NCAR personnel 

submitted feedback, and I used the feedback to amend the ACADIS levels of service policy.  Given time 

constraints, I was unable to seek complete consensus and guide the policy implementation.  However, 

ACADIS can obtain consensus and use this document as a guide to implement the level of service policy 

with periodic reviews to ensure that the policy remains aligned with ACADIS practices and protocols.  

Figure 2 – Levels of Service Policy Development, Implementation and Review Policy 
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Recommendations 

The purpose of this case study was to establish a framework for creating a level of service policy 

at the National Center for Atmospheric Research (NCAR).  The Advanced Cooperative Arctic Data and 

Information Service (ACADIS) was the exemplar to demonstrate how a level of service policy could be 

possibly implemented at NCAR, and there are three recommendations that will facilitate implementation 

and enhancement of a levels of service policy at NCAR. 

The first recommendation is a review of other data repository organizations levels of service 

policies is helpful while constructing or refining levels of service for your own project.  This is important 

for several reasons.  It provides background knowledge that is helpful in developing or refining a levels of 

service policy.  Also, the review of other data repository organizations levels of service policies permit 

NCAR to assess what is realistic and not realistic to implement in a scientific organization.  With the 

previous point made, it is important to understand that no two levels of service policies are identical due 

to unique characteristics of every organization. 

The second recommendation relates to collaboration and continual review of a levels of service 

policy.  The collaboration of actors involved in the data use process will facilitate the development and 

enactment of an appropriate levels of service policy that serves the best interests of the NCAR group.  It is 

important to understand that a good policy is dynamic over time.   Therefore, it is important for a group or 

organization to continually review its levels of service policy to ensure that it is aligned with the group’s 

or organization’s mission and serves the stakeholders well.     

 The third recommendation is to define all actors, categories, and variables associated with a levels 

of service policy.  This will permit those developing or amending a levels of service policy to understand 

the interrelationship of actors, categories, and variables in a levels of service policy.  Also, this will 

permit those involved in developing or amending a levels of service policy to develop distinct categories 
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of services that are distinct from one another.  In turn, this will assist all stakeholders understand what 

products and services are provided at a particular level of service. 

 This case study and the associated recommendations serve to assist those to develop levels of 

service policies within the National Center for Atmospheric Research (NCAR).  As the Advanced 

Cooperative Arctic Data and Information Service (ACADIS) implements its levels of service policy, 

ACADIS may identify additional recommendations and strategies to implement levels of service policies 

within other NCAR groups.  If additional recommendations and strategies are discovered, ACADIS will 

update this document to include those additional recommendations and strategies.      
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ACADIS Levels of Service Matrix 

Category/LOS General Special Unique 

Archive or 

Repository 

NSF funded Arctic researcher/data provider 

possesses the ability to archive data into the 

ACADIS Gateway.  The data provider 

establishes an account through the ACADIS 

Gateway, and the data curators approve data 

provider’s account.  The data provider uploads 

the data set into the ACADIS Gateway that 

displays the data set for data users to access.  

Non-NSF funded Arctic researcher/data provider seeks 

permission from the data curators to deposit data into the 

ACADIS Gateway. 

 

Note: Once the Non-NSF funded Arctic researcher/data 

provider possesses permission to deposit data into the 

ACADIS Gateway, he or she will use other “General” 

levels of service unless other levels of service are 

requested.  

The data provider requests that EOL Arctic data set be 

archived due to risk of losing data.  The data curators 

determine value of data and perform curation services (e. g. 

access, copy, establish access permissions) to ensure data 

access for data users.  

 

Metadata The ACADIS Gateway requires that the data 

provider complete a minimum of seven 

metadata fields before data set is accepted for 

submission by the ACADIS Gateway.  

The ACADIS Gateway permits and the data provider 

provide additional metadata information and/or the data 

curators can assist the data provider in the authoring and 

preparing of the metadata record.  

The data curators create, modify, or transfer metadata to the 

EOL Arctic Field Project Archive.  

 

Documentation ACADIS Gateway makes a readme file 

template available and the data provider 

submits the metadata and data.  However, a 

data provider is not obligated to submit a 

readme file with her/his data set submission to 

the ACADIS Gateway.  

The data curators author and prepare the readme file for 

the data provider.  The data curators upload the readme file 

with the associated data set to the ACADIS Gateway.  

 

The data curators create, modify or transfer readme or other 

non-metadata files to the EOL Arctic Field Project Archive.  

 

Quality Control The data provider provides quality control 

metadata, but the ACADIS Gateway provides 

metadata validation (example: ensures the 

accurate entering of latitude and longitude 

data).  

The data curators provide quality control to data providers 

on request to check metadata, ensure the readme file is 

consistent with the data set.  

 

The data curators consult with the data provider to ensure 

data files and metadata are complete and correct.  The data 

curators may ensure the readability of processed data.  

 

Distribution & 

Retrieval 

The ACADIS Gateway makes the data set, 

metadata, and other information available to 

data and metadata users through the ACADIS 

Gateway’s web interface.  The data and 

metadata users retrieve the data set and other 

information via the ACADIS Gateway.  

Data users access the data through the ACADIS Gateway, 

but the data is discoverable through metadata that is 

harvested from the EOL Arctic Field Project Archive 

Server.  The ACADIS Gateway serves as the public 

distribution but the EOL Arctic Field Project Archive is 

the authoritative source of the data.  

The data curators will create a special web interface 

(beyond the normal ACADIS Gateway web interface) for a 

data provider so that data users to access and use the data 

set, readme files, metadata, and other information.  

 

Long-Term 

Preservation 

The ACADIS Gateway uses Chronopolis to 

annually capture a snapshot of entire ACADIS 

Gateway Archive.  The captured data is rarely 

manipulated by ACADIS once the data is in a 

long-term preservation state.  

The data curators place data and related files on the NCAR 

HPSS Tape Storage System.  

 

The data curators place data and related files on the NCAR 

HPSS Tape Storage System.  

 

User Services The data curators provide basic user services to 

data providers (initial project consultation, 

repository submission requests from non-NSF 

Arctic researchers/data providers, ACADIS 

Gateway technical issues) and users (request 

for basic information, ACADIS Gateway 

technical issues).  

The data curators provide the data provider with data 

organization, project consultation, enhanced web interface 

services for data sets, and assist the data provider with 

complex requests for information.  

 

The data curators provide the data provider with data 

organization, project consultation, enhanced web interface 

services for data sets, and assist the data providers with 

complex requests for information.  
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Appendix B 

 

Table 1 

 

ACADIS Levels of Service Variables and Definitions 

Variable Definition 

Archive or Repository The initial storage of data set, readme file, metadata, and other information 

provided by a data provider.  

 

Metadata Information provided to make the data set discoverable to data and 

metadata users.  

 

Documentation Information (readme files) provided to assist data users to analyze and 

understand data files.  

 

Quality Control Quality control refers to the checking and monitoring of completeness and 

correctness of metadata submitted to ACADIS. 

  

Distribution & Retrieval ACADIS distributes information through the ACADIS Gateway or through 

other methods.  The data or metadata user discovers and can download data.  

 

Long-Term Preservation This refers to the storage of data with a focus upon integrity of data over 

time.  

 

User Services ACADIS provides project consultation, data organization, repository 

acceptance, and request for information.  
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Appendix C 

 

Table 2 

 

ACADIS Levels of Service Categories and Definitions 

Category Definition 

General This is the level of service regularly provided by ACADIS to all NSF 

funded Arctic researchers.  

 

Special This is the level of service where ACADIS provides enhanced services to 

data providers.  After an individual evaluation, some special cases may 

revert to a general level of service. 

  

Unique This is the level of service where ACADIS provides individualized services 

on a case by case basis.  
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Appendix D 

Table 3 

 

ACADIS Levels of Service Actors and Definitions 

Actor Definition 

Data Provider The scientist/principal investigator and/or individual appointed by the 

scientist/principal investigator to submit a data set to the ACADIS Gateway.  

 

Data Curator The individuals within ACADIS responsible for data curation services.  

 

Data User Individuals that use the ACADIS Gateway to extract or obtain information from 

data sets stored within the ACADIS Gateway.  

 

Metadata User Individuals or machines that harvest metadata information to make ACADIS data 

sets discoverable for data users to use.  

 

ACADIS Gateway A machine technology that automates certain functions and provides digital 

storage to store data sets along with associated metadata, documentation, and 

other information.  This also serves as the “front door” access to the Arctic Field 

Project Archive.  

 

EOL Arctic Field 

Project Archive 

The Arctic Field Project Archive serves as a repository for unique Arctic data sets 

managed by the Earth Observing Laboratory (EOL).  

 


