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Notes Before Completing the Application

We have read and understood the notes concerning our application
submission.
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CORE TRUSTWORTHY DATA REPOSITORIES
REQUIREMENTS

Background & General Guidance

Glossary of Terms

BACKGROUND INFORMATION

Context

R0. Please provide context for your repository.

Repository Type. Select all relevant types from:



National repository system; including governmental

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

Brief Description of Repository

The National Oceanic and Atmospheric Administration (NOAA) National Centers for Environmental Information (NCEI) is

the U.S. Federal core repository of a broad range of environmental data. NCEI’s data holdings extend “from the surface of

the sun to the bottom of the oceans, and from over 60 million years ago to present”. To help fulfill its mission, NCEI

archives over 26 terabytes of environmental data each month from over 130 earth-system observing platforms. This

results in an Earth-system digital archive of over 25 petabytes of comprehensive space weather, atmospheric, coastal,

oceanic, and geospatial data and using well-defined archival processes and data policy and appraisal (ref 1). Thus, NCEI

is a United States (U.S.) national repository system, including governmental and global environmental data.

NOAA is a component of the U.S. Department of Commerce (DOC), which is the responsible baseline funding agency at

the U.S. departmental level. NOAA is composed of Corporate Finance and Administrative Services Offices. NCEI’s parent

Administrative Services Offices is the National Environmental Satellite, Data, and Information Service (NESDIS). While

NCEI is operated by NESDIS, NCEI performs data preservation and scientific stewardship on behalf of the entire NOAA

agency.

NCEI was initiated in 2015 through the consolidation of NOAA’s previous three National Data Centers: the National

Climatic Data Center (NCDC), the National Geophysical Data Center (NGDC), and the National Oceanographic Data

Center (NODC). The functions of these data centers are now integrated into the mission and operations of NCEI.

NCEI is organized into two science centers, the Center for Weather and Climate (CWC) and the Center for Coasts,

Oceans, and Geophysics (CCOG). These centers provide user-oriented scientific products and data center functions and

services across a broad range of scientific and general user communities that produce and utilize weather, climate,

oceanographic, and geophysical information. These Centers provide authoritative environmental data products and

information essential for the U.S. economy and society.

NCEI holds coastal and open ocean oceanographic research data assets from a broad range of national and international

observing systems under the auspices of the World Data Service for Oceanography (WDS-Oceanography, Ref 2) and

through existing bilateral agreements between NCEI, and national and international institutions.

WDS-Oceanography is hosted at NCEI CCOG. Most of the oceanographic profile data collections received are routinely



read by computer program scripts and systematically added to the World Ocean Database (WOD, Ref 3).

WDS-Oceanography is operated in conjunction with NCEI by trained oceanographers, data managers, and IT specialists.

WOD is the world's largest publicly available uniform format quality controlled ocean profile dataset. The official archived

format of WOD is NetCDF ragged array format which follows Climate-Forecast conventions. Note that the original data

used for WOD are preserved exactly as received in the NCEI data archive ensuring data integrity, authenticity, data

versioning control, metadata, and provenance under NOAA’s Administrative Order (NAO) Environmental Data

Management Policy. The oceanographic data in WOD is used for generating on demand research data products such as

the World Ocean Atlas (WOA, Ref 4) series, Ocean Heat content, ocean diagnostic studies, and for ocean numerical

models. For additional context, NCEI hosts several World Data Service Members:

https://www.ncdc.noaa.gov/customer-support/world-data-centers .
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Reviewer 1
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Accept

Reviewer 2

Comments:
Accept

Brief Description of the Repository’s Designated Community.

The designated community for WDS-Oceanography consists of a broad range of data providers and users of coastal and

open ocean oceanographic data and data products. Users are scientific researchers, decision makers, national, state, and

regional/local authority organizations such as ecosystem and water managers, along with education, media, consultant,

and other users. The data acquired through WDS-Oceanography are accessible through the NCEI data access services

(Ref 5) and the WOD data access tool (WODSelect, Ref 6).

The former U.S. NODC (now part of NCEI) has had a long and productive close relationship with the International

Oceanographic Data and Information Exchange (IODE) of the Intergovernmental Oceanographic Commission (IOC) of

UNESCO. Several of the NCEI science ocean data products have been also essential IODE projects such as the NCEI

World Ocean Database and World Ocean Atlas, Global Oceanographic Data Archaeology and Rescue (GODAR, Ref 7),

Global Temperature-Salinity Profile Program (GTSPP, Ref 8), and other projects. For example, WOD is an NCEI product

and an IODE project. In parallel, WDS-Oceanography has had also a close working relationship with IODE and

international ocean institutions and organizations to help facilitate worldwide open data access and use without

restrictions (See Other Relevant Information below). The data that WDS-Oceanography acquires enhances the

foundational data available to the world science community and other users.
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Accept



Reviewer 2

Comments:
Accept

Level of Curation Performed. Select all relevant types from:

D. Data-level curation – as in C above; but with additional editing of deposited data for accuracy

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

Comments

WDS-Oceanography scientists perform scientific QC on the data to investigate and resolve data issues that may arise in

collaboration with data providers when possible (Ref 16).
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Reviewer 1
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Accept

Reviewer 2

Comments:
Accept

Outsource Partners. If applicable, please list them.

Not applicable
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Accept
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Other Relevant Information.



NOAA NCEI hosts and operates the World Data Service for Oceanography (WDS-Oceanography; formerly The World

Data Center for Oceanography, Silver Spring) under formal agreement between NOAA and the World Data System

(WDS) of the International Science Council (ISC; formerly International Council for Science, ICSU). WDS was created by

its 29th General Assembly in Maputo, Mozambique in 2008. NCEI also hosts the World Data Center for Meteorology

(WDC-Meteorology) and the World Data Service for Paleoceanography (WDS-Paleoceanography). The CoreTrust Seal

(CTS, Ref 9) certification is a component of WDS-Oceanography recertification with the WDS. The CTS Data Repository

certification replaces the Data Seal of Approval (DSA) certification and the WDS certification of Regular Members.

WDS-Oceanography identifies, acquires, and archives observational oceanographic data and make the data available to

the scientific community through and in conjunction with NCEI archival operations. All of the oceanographic data

contributed to the WDS-Oceanography and archived at NCEI become publicly available online to scientific investigators

and anyone in any country without limitations or restrictions on access and use in accordance with the principles set forth

by ISC.

The data are used to enhance NCEI data archive and products, and for scientists, decision makers, environmental

managers, educators, media, consultants, and the members of the general public, as noted earlier. The data that

WDS-Oceanography contributes to NCEI and the development of data products such as WOD and WOA has a

measurable impact. WOD and WOA exceed over 500 citations per year in the scientific peer-reviewed literature in the

past few years. In summary, WDS-Oceanography helps enable broad worldwide incorporation, discovery, access, and

use of oceanographic research data from multiple sources for the benefit of society.

There is a range of regulations, protocols, standards, policies, strategic directives, management plans, etc. under which

WDS-Oceanography operates. These underpin the functions and services it delivers. These are outlined in detail in

requirements 1, 2, 3, 5, 6, 10, 15, and 16. WDS-Oceanography, through NCEI operations, encompass all elements in the

Open Archive Information System (OAIS) model, and are focused on conformance with the FAIR (Ref 10, Findable,

Accessible, Interoperable, Reusable) data management principles. NCEI has the long-term Federal responsibility to

preserve and make openly available the nation’s environmental data and information.

These arrangements highlight the critical role of the NOAA WDS-Oceanography in relation to NOAA and NCEI

overarching mission to provide the highest quality environmental data and information on the earth system and its

variability. The primary web page for NOAA WDS-Oceanography can be found at

https://www.nodc.noaa.gov/worlddatacenter/ . The 2014 NOAA Data Management Planning Procedural Directive (Ref 11)

defines environmental data, data management, and data stewards. For context, NOAA Administrative Order (NAO)

212-15, Management of Environmental Data and Information (Ref 12) provides terminology that we use in this writing:

● Environmental data: Recorded and derived observations and measurements of the physical, chemical, biological,

geological, and geophysical properties and conditions of the oceans, atmosphere, space environment, sun, and solid

earth, as well as correlative data such as socio-economic data, related documentation, and metadata. Numerical model

outputs are included in this definition. Digital audio or video recordings of environmental phenomena (such as animal

sounds or undersea video) are included in this definition.



● Data Management: A combination of two major activities conducted in coordination, data management services and

data stewardship, which together constitute a comprehensive end-to-end process including movement of data and

information from the observing system sensors to the data user. This process includes the acquisition, quality control,

metadata cataloging, validation, reprocessing, storage, retrieval, dissemination, and archival of data.

● Data Stewards: individuals who are responsible for establishing, maintaining, and being accountable for the quality,

integrity, documentation, and preservation of environmental data under their purview.

● Data Stewardship - a subset of Data Management and consists of the application of rigorous analyses and oversight to

ensure that data sets meet the needs of users. This includes documenting measurement practices and processing

practices (metadata); providing feedback on observing system performance; inter-comparison of data sets for validation;

reprocessing (incorporate new data, apply new algorithms, perform bias corrections, integrate/blend data sets from

different sources or observing systems); and recommending corrective action for errant or non-optimal operations.

NOAA Administrative Order (NAO) establishes the Department of Commerce (DOC) NOAA Environmental Data

Management Policy which NCEI follows. NOAA Administrative Order 212-15 policy provides high-level direction that

guides procedures, decisions, and actions regarding environmental data and information management throughout NOAA.

NCEI along with WDS-Oceanography as data stewards follow the NOAA Data management directives and Procedure for

Scientific Records Appraisal and Archive Approval (Ref 13) to help ensure that the observational data and derived

information generated are preserved and made openly available through the lifecycle of the data. Further guidance on

implementation of this policy is provided in procedural directives that address the full data life-cycle of all domains of

NOAA environmental information and records (See requirement 1 for further context). Furthermore, NOAA NCEI follows

the OPEN Government Data Act, 2019 (REF 14) and NESDIS Environmental Data Management Planning Procedural

Directive, 2017 (REF 15) to help ensure open data access.
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ORGANIZATIONAL INFRASTRUCTURE

I. Mission/Scope

R1. The repository has an explicit mission to provide access to and

preserve data in its domain.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:



NOAA National Environmental Satellite, Data, and Information Service (NESDIS) NCEI falls under the U.S. Department of

Commerce (DOC), a cabinet-level department of the Executive Branch of the U.S. Government. NOAA Administrative

Order (NAO) 212-15 (Ref 1) provides the highest level policy for NOAA data management. NOAA NAO guides

procedures, decisions, and actions regarding environmental data and information management throughout NOAA. NAO

212-15 states that it is the responsibility of the NOAA Environmental Data Management Committee (EDMC, Ref 2) to

identify, develop and approve Procedural Directives associated with NAO 212-15.

The EDMC mission statement is to coordinate the development of NOAA's environmental data management strategy and

policy, and provides guidance to promote consistent implementation across NOAA, on behalf of the NOAA Observing

Systems Council (NOSC) and NOAA Office of the Chief Information Officer (CIO) Council. Environmental data

management is an end-to-end process that includes acquisition, quality control, validation, reprocessing, storage,

retrieval, dissemination, and long-term preservation activities. The goal of the EDMC is to enable NOAA to maximize the

value of its environmental data assets through coordinated data management practices.

The EDMC Data Management Planning Procedural Directive effective 01 January 2015 mandates NOAA data

repositories to manage their data holdings in accordance with a documented lifecycle management. The Directive applies

to (1) digitally formatted environmental data and derived data products resulting from observing systems, numerical

models, human-collected measurements; (2) research projects, or other acquisition methods; (3) data created within

NOAA or by NOAA contractors; (4) all current and future data; and (5) all data archived at a NOAA National Data Center.

Thus, this directive specifically states its applicability to NCEI. Responsibilities of NCEI under this directive include

securing funding for its data management mission. While the EDMC provides functional oversight of the NCEI data

preservation mission, administratively, NCEI is a budget line office of NOAA's NESDIS. The 2016 NESDIS 5-Year

Strategic Plan (Ref 3) indicates that its mission is to provide secure and timely access to global environmental data.

NESDIS further documents its commitment to sound stewardship of the nation’s environmental data holdings by the

publishing of the NESDIS Environmental Data Management Planning Policy (NDP 6010.0A, Ref 4), dated 10 Feb 2017

with the signature of the current NOAA NESDIS Assistant Administrator, Dr. Stephen Volz. Section 3.2 of NPD 6010.0A

states the NOAA NCEI constitutes the official NOAA archive that maintains, processes, distributes, and provides

long-term stewardship for most of NOAA's environmental and geospatial data, and provides a broad range of user

services. While NCEI is operated by NESDIS, the center performs data preservation and stewardship on behalf of the

entire NOAA agency. Section 5.9 of NDP 6010.0A further states NCEI is responsible for all Archival functions under the

directive.

NCEI hosts three World Data Service members, including WDS-Oceanography, and as such shares the overall objectives

of ICSU-WDS, which are defined in its Constitution as follows:

● Enable universal and equitable access to scientific data, data services, products and information.

● Ensure long-term data stewardship - Foster compliance to agreed-upon data standards and conventions.

● Provide mechanisms to facilitate and improve access to data and data products.

References



(1) NOAA Administrative Order (NAO) 212-15:
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II. Licenses

R2. The repository maintains all applicable licenses covering data access

and use and monitors compliance.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

NCEI, as an agency of the US Government that is a signatory of the World Meteorological Organization (WMO) protocol,

adheres to WMO Resolution 40 (Ref 1) that governs the exchange of meteorological and related data stressing the free

and unrestricted international exchange of meteorological and related data and products. Therefore, the only condition for

use of NCEI data as depicted on its Customer Service webpage is: 'NCEI data and products that contain international data



may have conditions placed on their international commercial use. They can be used within the United States or for

noncommercial international activities without restriction. Redistribution of these data by others must provide this same

notification. The non-U.S. data cannot be redistributed for commercial purposes. Restrictions on data access and use are

rare. As stated in paragraph 4.9 of NESDIS Environmental Data Management Planning Policy (NDP 6010.0A, Ref 2) to

the maximum extent possible, the repository will ensure that all its data are publicly discoverable and accessible pursuant

to the NOAA Data Access Procedural Directive (Ref 3).

The NCEI-Oceans Data Policy (Ref 4) indicates that NCEI is committed to full and open data access in support of its

community of data providers and data users. NCEI will ensure that archived data are fully and openly available, to the

extent permitted by U.S. law. It is noted that NCEI-Oceans archives ocean data in collaboration with numerous

international and national organizations whose goal is to increase the accessibility of data worldwide. This includes the

Global Earth Observation System of Systems (GEOSS), the Global Ocean Observing System (GOOS), the Committee on

Earth Observing Satellites (CEOS), the International Oceanographic Data and Information Exchange (IODE) of the

Intergovernmental Oceanographic Commission (IOC), and the World Data System (WDS) of the International Council of

Science (ICSU), as well as other international bodies dedicated to the exchange and open-access of ocean- and

climate-related data.
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(1) WMO Resolution 40: http://www.wmo.int/pages/prog/hwrp/documents/wmo_827_enCG-XII-Res40.pdf
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III. Continuity of access

R3. The repository has a continuity plan to ensure ongoing access to and

preservation of its holdings.

Compliance Level:

4 – The guideline has been fully implemented in the repository



Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Since the passing by the US Congress of the Federal Records Act of 1950 (Ref 1), NCEI along with its forerunners

(NODC, NCDC, NGDC) has been designated by the US National Archives and Records Administration (NARA, Ref 2) as

the official US Government repository for environmental information with the requirement under U.S. law to provide

access, preservation and storage of its holdings. For in-situ and remotely sensed environmental data, NARA requires

preservation of "master data" (i.e., the original data) for 75 years according to NOAA Records Schedule(Ref 3) 1406-01.b

(Ref 4)

Administrative oversight of NCEI falls under its parent organization, NESDIS. As depicted in the NESDIS Environmental

Data Management Planning Policy (Ref 5) and NESDIS 5-Year Strategic Plan (Ref 6), NESDIS is committed to the

medium (3-5 years) and long term (>5 years) funding of the NCEI data preservation mission and does not anticipate

cessation or significant decrease of funding to this mission as mandated by law.
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(1) https://en.wikipedia.org/wiki/Federal_Records_Act

(2) NARA: https://www.archives.gov/
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IV. Confidentiality/Ethics



R4. The repository ensures, to the extent possible, that data are created,

curated, accessed, and used in compliance with disciplinary and ethical

norms.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Data archived through the NOAA WDS-Oceanography and other World Data Centers hosted at NCEI are fully public open

access and use upon completion of data and metadata processing and hosting on NCEI archives. All data archived at

NCEI follow the NOAA Administrative Order (NAO) 212-15 which states no restrictions on data access unless explicitly

prohibited by law. This policy also provides high-level direction that guides procedures, decisions, and actions regarding

environmental data and information management throughout NOAA.

Disclosure risk is not an applicable consideration. The ethical context is full availability including identification of data

authors and contributors.

NOAA maintains a policy on Scientific Integrity (NOAA Administrative Order 202-735D: Scientific Integrity, Ref 2) that

states that NOAA will preserve the integrity of the scientific activities it conducts, and activities that are conducted on its

behalf. It will not tolerate loss of integrity in the performance of scientific activities or in the application of science in

decision-making.
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(1) NAO 212-15: https://www.corporateservices.noaa.gov/ames/administrative_orders/chapter_212/212-15.pdf
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Reviewer 2

Comments:
Accept

V. Organizational infrastructure

R5. The repository has adequate funding and sufficient numbers of

qualified staff managed through a clear system of governance to effectively

carry out the mission.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

The physical repository infrastructure on which WDS-Oceanography is reliant is ‘base-funded’. The US Congress

commitment to the NCEI preservation mission is evident in past base funding appropriations for NCEI as depicted in Table

1.

Table 1. Base Appropriations for NCEI by Fiscal Year (in millions USD)

FY2015: $68 (FY2015 represents the last year NCEI received R&D money to purchase infrastructure necessary to

support the archival requirements of the next generation of NOAA weather satellites. Normal funding levels resumed in

FY2016).

FY2016: $59

FY2017: $59.2

FY2018: $60.6

FY2019: $60.4

Beyond FY 2019, however, it should be noted that the US Department of Commerce generally doesn't present funding

requests beyond the next fiscal year.



Within NCEI, WDS-Oceanography operations are fully integrated and blended within the Subsurface Unit (SSU) of CCOG

Ocean Science Branch (OSB). The SSU scientists cover both data management and science, and comprise a mix of

federal civil servants, contract employees, and university affiliates. Labor costs are base-funded within NCEI with the

remainder externally funded by the NOAA Line Office of Oceanic and Atmospheric Research (OAR, Ref 1). This external

OAR funding source has been consistent over the past several years and is expected to remain so in the future. The SSU

staff are highly qualified scientists with considerable data stewardship experience. The staff hold academic science

degrees including MSc and PhDs.

References:

(1) NOAA OAR https://research.noaa.gov/
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VI. Expert guidance

R6. The repository adopts mechanism(s) to secure ongoing expert

guidance and feedback (either inhouse or external, including scientific

guidance, if relevant).

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:



The NCEI archive is linked to a wide network of expertise for securing guidance and feedback in the areas of technology

and science provided by the NOAA Environmental Data Management Committee (EDMC, Ref 1). The EDMC coordinates

the development of NOAA's environmental data management strategy and policy, and provides guidance to promote

consistent implementation across NOAA, on behalf of the NOAA Observing Systems Council (NOSC, Ref 3) and NOAA

Chief Information Systems Officer Council (CIO, Ref 2). Environmental data management is an end-to-end process that

includes acquisition, quality control, validation, reprocessing, storage, retrieval, dissemination, and long-term preservation

activities. The goal of the EDMC is to enable NOAA to maximize the value of its environmental data assets through sound

and coordinated data management practices.

WDS-Oceanography maintains connections with expert advice beyond NOAA via national and international partner

organizations such as the global IODE network of National Oceanographic Data Centers (NODC) and Associated Data

Units (ADU, Ref 4) and the World Data System. WDS-Oceanography consults with NCEI hosted WDS-Paleoceanography

and WDC-Meteorology and other WDS member repositories for guidance on specific matters as needed. The NCEI data

life cycle, consistent with NAO 212-15 (Ref 5) and the NOAA Environmental Data Management Framework, includes all

the activities that affect data and related metadata before and during their lifetime which includes the long-term

preservation of the data ensuring the integrity and open access of the data.
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(1) NOAA EDMC: https://nosc.noaa.gov/EDMC/
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DIGITAL OBJECT MANAGEMENT

VII. Data integrity and authenticity

R7. The repository guarantees the integrity and authenticity of the data.

Compliance Level:



4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

WDS-Oceanography has been fully integrated into the standard operating procedure within the former NODC for the

archival of routine oceanographic research observational data. In recent times, with the consolidation of National Centers

for Environmental Information (NCEI), WDS-Oceanography has been developing an explicit Standard Operation

Procedure (SOP) for international oceanographic data received from foreign oceanographic research vessels conducting

studies in U.S. EEZ waters with permission from the U.S. State Department and other data streams. The SOP defines

guidelines for archiving routine international oceanographic profile data received at the WDS-Oceanography hosted at

NCEI and potential aggregation of data into data products such as the World Ocean Database (WOD, Ref 1) and World

Ocean Atlas (WOA, Ref 2). Oceanographic data contributed to the WDS-Oceanography become automatically available

to scientific investigators in any country. Thus, there can be no restrictions or limitations placed on data exchanged

through the WDS system. The SOP includes the creation of a standardized record of the communication exchange and

the progress of the data submission request through the NCEI data appraisal, review, and archival ingest process. Access

to this SOP is restricted due to the information technology security information it contains and is not allowed to be shared

outside the U.S. Government. WDS-Oceanography operates fully within the NCEI mission data archival operations.

The NCEI archived oceanographic data and metadata are preserved exactly as received by checksum for fixity tests. By

this test, we mean that a checksum ensures that a digital file or object has remained unchanged from reception to

archival. Data provenance are maintained in the original metadata. Additional information about the data and metadata

might be acquired to complement the archival package as well as data security checks through the NCEI archival ingest

process. WDS-Oceanography does not make any changes to the original data and/or metadata received. In some cases,

WDS-Oceanography scientists work with the data providers to clarify data or metadata relevant to securing a well

documented archival data package.

Updates to the oceanographic data and metadata already archived at NCEI by the original or designated data provider are

maintained by data versioning control and annotated online documentation throughout the data life cycle. The goal is to

preserve data and associated information for present and future users so they can fully understand and use data

independent of the original data producer. To accomplish this goal, NCEI uses a well-defined archival process including

data/metadata assessment and data archival procedures.



NCEI has two primary mechanisms creating a request for NCEI to archive data archive depending on the data delivery

frequency and data volume. Send2NCEI (Ref 3) facilitates creating a request to archive relatively small data volume or

single delivery data less than 20 GB. This web application ensures that fixity information is generated and confirmed

during the file transfer process. For repeating or multiple delivery data or data greater than 20 GB, users are directed to

create a request to archive data using the Advanced Tracking and Resource Tool for Archive Collections (ATRAC, Ref 4)

web application. ATRAC guides a data provider through a more extensive and rigorous documentation process, which is

used by NCEI to evaluate the request and develop supporting Submission Agreement documentation upon approval of

the request The Submission Agreement provides specifics for fixity, metadata, filename conventions, etc., that ensure

data are transferred without loss of authenticity or fixity. Both systems enable the creation of ISO-compliant metadata

records using a user-friendly web form.

References:

(1) WOD: https://data.nodc.noaa.gov/cgi-bin/iso?id=gov.noaa.nodc:NCEI-WOD

(2) WOA Series: https://www.nodc.noaa.gov/OC5/indprod.html

(3) Send2NCEI: https://www.nodc.noaa.gov/s2n/

(4) ATRAC: https://www.ncdc.noaa.gov/atrac/index.html

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

VIII. Appraisal

R8. The repository accepts data and metadata based on defined criteria to

ensure relevance and understandability for data users.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2



Comments:
4 – The guideline has been fully implemented in the repository

Response:

NCEI data policy defines the types of data that will be acquired for long-term preservation and limitations that may affect

acceptance of environmental data (Ref 1). NCEI archives data in accordance with the NOAA Procedure for Scientific

Records Appraisal and Archive Approval (Ref 2). The scope of the NCEI archival holdings are described in the NCEI

Archive Collecting Policy (Ref 3). Priority is given to original environmental data over any products derived from such data.

NCEI considers the following characteristics in its archive decisions:

● NOAA or NESDIS mandate

● Relevance and criticality to NOAA or NESDIS mission

● Archive-ready data (well structured and adheres to established NCEI standards)

● Broad user base

● Relevance to NCEI development of use-inspired products

● Multiple users (i.e., research, monitoring, relevant to a variety of sectors/users)

● Uniqueness

● Completeness

● Intrinsic value

Data and Metadata Quality

WDS-Oceanography assess the relevance, completeness, and understandability of data and metadata contributed and

through the World Ocean Database objective and subjective data quality control (QC) checks by Subject Matter Experts .

Extensive primary QC assessments are conducted in the preparation of World Ocean Climatological Atlases and

associated research data products such as Ocean Heat Content analysis. Details about these checks are described in

Section R12 of this document. ISO 19115 metadata is the NOAA standard metadata format. Automated assessment of

ISO 19115 metadata is performed via the NOAA Collection Manager Metadata Tools (Ref 4).

Published list of preferred formats

Preferred metadata and data formats are published in the NCEI Data Collecting Policy (Ref 5). Oceanographic data

formats depend on the type of data (ocean profiles, time-series, satellite, geographic information systems, digital video,

motion pictures, documents, etc). Most of the ocean profile that WDS-Oceanography receives is in American Standard

Code for Information Interchange (ASCII), comma delimited value (CSV), and Network Common Data Form (NetCDF)

with Climate-Forecast (CF) conventions formats. All data received at WDS-Oceanography are archived at NCEI exactly as

received. The official archived format of the World Ocean Database is NetCDF ragged array (Ref 6) format which follows

CF conventions.

References:



(1) NCEI data policy: https://www.nodc.noaa.gov/submit/data-policy.html

(2) NOAA Procedure for Scientific Records Appraisal and Archive Approval:

https://www.ngdc.noaa.gov/wiki/images/0/0b/NOAA_Procedure_document_final.pdf

(3) NCEI Archive Collecting Policy: https://drive.google.com/file/d/1C-GP4yqu7m0YZOZ0twCnEIbI622Rwol_/view

(4) NOAA Collection Manager Metadata Tools: https://data.noaa.gov/cedit/

(5) NCEI Data Collecting Policy: https://www.nodc.noaa.gov/submit/data-policy.html

(6) https://www.nodc.noaa.gov/OC5/WOD/netcdf_descr.html

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

IX. Documented storage procedures

R9. The repository applies documented processes and procedures in

managing archival storage of the data.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

The 2017 NESDIS Environmental Data Management Planning Policy NPD 6010.01A (Ref 1) specifies that NCEI define

archival functions in accordance with the OAIS-Reference Model, namely the full range of archival information

preservation functions defined in the OAIS model (ISO 14721:2012), namely Ingest, Archival Storage, Access, Data

Management, Preservation Planning, Administration, and Data Stewardship.



How are relevant processes and procedures documented and managed? Relevant processes and procedures for the

archive are maintained in Standard Operating Procedures and in a relational database document management system.

These documents are under version control with any proposed change requiring approval by the appropriate NCEI

governance board.

What levels of security are required and how are these supported? Incoming environmental data are scanned in a DMZ

(demilitarized zone) or screened subnetwork outside of the archive's security boundary firewall for threats. Also, there is

always a security representative on any Archive Appraisal or Dataset Readiness Review to provide a risk assessment on

any proposed new dataset. Security related processes and procedures are documented with a System Security Plan

(SSP). The SSP is a sensitive document that cannot be shared outside the US Government.

How is data storage addressed by the preservation policy? Section 4 of NESDIS Environmental Data Management

Planning Policy, reaffirms the requirement in NOAA Administrative Order 212-15 (Ref 2) that data management is an

end-to-end process requiring a long-term archival stewardship. The policy further declares NESDIS will provide sufficient

development, operations and maintenance resources to support NCEI's archive function pursuant to the NOAA

Environmental Data Management Framework (Ref 3).

Does the repository have a strategy for backup/multiple copies? If so, what is it? The repository's backup strategy is to

keep two copies of all data on tape. Copies are then transported to an offsite climate-controlled facility several kilometers

away from the main physical repository. This process is depicted in NCEI Standard Operating Procedure 60-6-015 (Ref 4).

Are data recovery provisions in place? What are they? Documented data recovery provisions are in place as depicted in

NCEI Standard Operating Procedure 60-6-015.

Are risk management techniques used to inform the strategy? The repository's backup strategy is to keep two copies of all

data on tape. This two-tape system is the risk mitigation strategy.

What checks are in place to ensure consistency across archival copies? The repository loads a MD5 checksum

associated with the data file into the Oracle digital catalog.The MD5 (Message-Digest algorithm 5) hash algorithm is a

function for validating data integrity. Any time a file is pulled either from primary or offsite, the file's checksum is checked

against the catalog. Every month the repository runs scripts that compare file sizes between the primary and offsite to

detect either mismatches or if one of the copies is missing. New ingest software is being phased in at the repository to

further automate comparisons with more frequency.

How is deterioration of storage media handled and monitored? The repository has dedicated Database Administrators

(DBA) who monitor and manage tape deterioration through software associated with the tape library system that provides

continuous metrics on tape health and degradation. There is also a periodic tape refresh every few years budgeted for in

recurring Operations and Maintenance (O&M) costs.



References:

(1) https://www.nesdis.noaa.gov/sites/default/files/asset/document/npd_6010_01a.pdf

(2) https://www.corporateservices.noaa.gov/ames/administrative_orders/chapter_212/212-15.pdf

(3) https://nosc.noaa.gov/EDMC/documents/NOAA_EDM_Framework_v1.0.pdf

(4) https://www1.ncdc.noaa.gov/pub/data/paleo/data_management/20160928-MSC_SOP_AppendixM-NCDC200-01-018

_IT_Off-site_Backup_Procedures.pdf

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

X. Preservation plan

R10. The repository assumes responsibility for long-term preservation and

manages this function in a planned and documented way.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Is a preservation plan in place? The repository has published a NCEI Digital Archive Data Management Plan dated 30

Aug 2017 that serves as the long-term preservation plan (Ref 1).



Is the ‘preservation level’ for each item understood? How is this defined? To define preservation levels, NCEI has

developed and published Tiers of Data Stewardship as shown in Figure 2 of the NCEI Digital Archive Data Management

Plan. These tiers range from basic long-term preservation and access (Tier 1) to the highest order of National Service or

International Leadership (Tier 6) for the data.

Does the contract between depositor and repository provide for all actions necessary to meet the responsibilities?

Submission agreements (SAs) are signed between depositor and NCEI that clearly state the roles and responsibilities of

each party.

Is the transfer of custody and responsibility handover clear to the depositor and repository? All WDS-Oceanography data

are covered by the main NCEI repository with stated mutual obligations between both parties throughout the life cycle of

each dataset.

Does the repository have the rights to copy, transform, and store the items, as well as provide access to them? NCEI

makes clear to depositors the repository's adherence to NOAA Administrative Order 212-15,(Ref 2) which states that

environmental data is of unrestricted access unless explicitly restricted by law, regulation, policy or explicit signed

agreement between the depositor and NCEI.

Are actions relevant to preservation specified in documentation, including custody transfer, submission information

standards, and archival information standards? Figure 1 of NCEI's Digital Archive Data Management Plan depicts the

process flow of identifying, appraising, implementing and maintaining data collections. Section 8 of this management plan

specifies data preservation and protection policy and actions, in compliance with NOAA Environmental Data Management

Committee policy (Ref 3). Furthermore, data/metadata preservation standards are found on the NCEI website at

https://www.ncei.noaa.gov/archive .

Are there measures to ensure these actions are taken? NOAA maintains a standing governing Environmental Data

Management Committee (EDMC, Ref 4) to ensure continuing adherence to NCEI's long-term preservation responsibilities

that are in accordance with NOAA policies and directives.

References:

(1) https://www1.ncdc.noaa.gov/pub/data/paleo/data_management/ncei-data-management-plan-aug2017-ver-1.0.pdf

(2) https://www.corporateservices.noaa.gov/ames/administrative_orders/chapter_212/212-15.pdf

(3) https://nosc.noaa.gov/EDMC/documents/NOAA_Procedure_document_final_12-16-1.pdf

(4) https://nosc.noaa.gov/EDMC/
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Reviewer 1

Comments:
Accept

Reviewer 2



Comments:
Accept

XI. Data quality

R11. The repository has appropriate expertise to address technical data

and metadata quality and ensures that sufficient information is available

for end users to make quality-related evaluations.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Description of the approach to data and metadata quality taken by the repository.

Data quality is ensured as part of the NCEI archival process as well as from a comprehensive number of objective and

subjective quality control tests as part of the World Ocean Database (WOD, Ref 1) and World Ocean Atlas (WOA, Ref 2)

data products. Subject matter experts analyze the data. These science-based data products are heavily used by the

oceanographic research and observational communities for supporting peer-reviewed manuscripts in scientific journals.

WOD is also a project under the International Oceanographic Data and Information Exchange (IODE, Ref 3) of the

Intergovernmental Oceanographic Commission (IOC, Ref 4) of UNESCO.

The latest versions of WOD and WOA were released on September 20, 2018. WOD 2018 contains roughly 15.2 million

oceanographic profiles up to December 31, 2017. Boyer et al. (2018a) and Garcia et al. (2018a) describe the WOD 2018

and the quality control process. Boyer et al. (2018b), Garcia et al. (2018b), Locarnini et al. (2018), and Zweng et al. 2018)

describe WOA 2018.

World Ocean Database (WOD) 2018:

● Introduction: Boyer, T.P., O.K. Baranova, C. Coleman, H.E. García, A. Grodsky, R.A. Locarnini, A.V. Mishonov, C.R.



Paver, J.R. Reagan, D. Seidov, I.V. Smolyar, K.W. Weathers, M.M. Zweng (2018a). World Ocean Database 2018. A. V.

Mishonov, Technical Editor, NOAA Atlas NESDIS 87. (Document available at

https://data.nodc.noaa.gov/woa/WOD/DOC/wod_intro.pdf)

● User manual: Garcia, H. E., T. P. Boyer, R. A. Locarnini, O. K. Baranova, M. M. Zweng (2018a). World Ocean Database

2018: User’s Manual (prerelease). A.V. Mishonov, Technical Ed., NOAA, Silver Spring, MD (Document available at

https://data.nodc.noaa.gov/woa/WOD/DOC/wodreadme.pdf).

● WODselect retrieval system: This allows a user to search World Ocean Database and new (quarterly updated/added)

data using a user-specified search criteria in various data formats including NetCDF (See

https://www.nodc.noaa.gov/OC5/SELECT/dbsearch/dbsearch.html).

World Ocean Atlas (WOA) 2018:

● Documentation: Garcia H.E., T. Boyer, O.K. Baranova, R.A. Locarnini, A.V. Mishonov, C.R. Paver, J.R. Reagan, D.

Seidov, I.V. Smolyar, K.W. Weathers, M.M. Zweng (2018). World Ocean Atlas 2018 (pre-release): Product

Documentation. A. Mishonov, Technical Editor. (documents available here:

https://data.nodc.noaa.gov/woa/WOA18/DOC/woa18documentation.pdf)

● Relevant publications for each oceanographic variable (documents available here:

https://www.nodc.noaa.gov/OC5/woa18/pubwoa18.html):

■ Locarnini, R. A., A. V. Mishonov, O. K. Baranova, T. P. Boyer, M. M. Zweng, H. E. Garcia, J. R. Reagan, D. Seidov, K.

Weathers, C. R. Paver, and I. Smolyar, 2018. World Ocean Atlas 2018, Volume 1: Temperature. A. Mishonov Technical

Ed.; in preparation.

■ Zweng, M. M., J. R. Reagan, D. Seidov, T. P. Boyer, R. A. Locarnini, H. E. Garcia, A. V. Mishonov, O. K. Baranova, K.

Weathers, C. R. Paver, and I. Smolyar, 2018. World Ocean Atlas 2018, Volume 2: Salinity. A. Mishonov Technical Ed.; in

preparation.

■ Garcia, H. E., K. Weathers, C. R. Paver, I. Smolyar, T. P. Boyer, R. A. Locarnini, M. M. Zweng, A. V. Mishonov, O. K.

Baranova, D. Seidov, and J. R. Reagan, 2018. World Ocean Atlas 2018, Volume 3: Dissolved Oxygen, Apparent Oxygen

Utilization, and Oxygen Saturation. A. Mishonov Technical Ed.; in preparation.

■ Garcia, H. E., K. Weathers, C. R. Paver, I. Smolyar, T. P. Boyer, R. A. Locarnini, M. M. Zweng, A. V. Mishonov, O. K.

Baranova, D. Seidov, and J. R. Reagan, 2018. World Ocean Atlas 2018, Volume 4: Dissolved Inorganic Nutrients

(phosphate, nitrate and nitrate+nitrite, silicate). A. Mishonov Technical Ed.; in preparation.

Description of any automated assessment of metadata adherence to relevant schema.

As documented in Section R12, ingest includes storing all data and metadata in the NOAA NCEI Archive Management

System (AMS). At the end of the ingest process for a specific dataset, and as changes to metadata for sets of datasets are

needed, standard metadata formats are all made available online to the public for unrestricted access and use. These

metadata formats include: ISO 19115, GCMD vocabulary, and past thesaurus terms that describe the measurements.

Automated assessment of ISO 19115 metadata is performed via the NOAA Collection Manager Metadata Tools (Ref 5) as

described in Section R8. These tools are used to analyze the completeness and quality of all WDS-Oceanography ISO

19115 metadata including:



● Diagnostic reports and visualization of the metadata metrics over time

● Measurements of completeness and quality of metadata content

The Collection Manager Tools also contain and employ the

XML Schema for ISO19139 Metadata. Note: ISO 19139:2012 provides the XML implementation schema for ISO 19115

(International Organization for Standardization (2012-12-15).

Description of the ability of the Designated Community to comment on, and/or rate data and metadata.

Since its inception, NOAA WDS-Oceanography (formerly World Data Center for Oceanography Silver Spring) has

fostered building trusting relationships with the oceanographic observational and data management communities. These

collaborations also focus on data stewardship best practices supporting use and reuse of the oceanographic data for

developing research-quality global ocean databases and climatologies (e.g., WOD, WOA) and scientific studies

documenting ocean climate variability.

Description of whether citations to related works or links to citation indices are provided.

As noted in Section R8, metadata and data contribution is a collaborative endeavor between WDS-Oceanography through

NCEI and the data providers or contributor. If metadata are insufficient or not contributed in an accepted format, the

WDS-Oceanography scientist works with the contributor, and where possible consults the associated publication to

resolve the issues. Details about this are described in Section R12. By using the ISO 19115 Metadata standard, NCEI

provides cross-references to related publications and information to the extent that those related works are made known

to NCEI.

References:

(1) WOD: https://www.nodc.noaa.gov/OC5/WOD/pr_wod.html , https://www.nodc.noaa.gov/OC5/WOD/wod18-notes.html

(2) WOA: https://www.nodc.noaa.gov/OC5/woa18/

(3) IODE: https://www.iode.org/

(4) IOC: http://ioc-unesco.org/

(5) https://data.noaa.gov/cedit/
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Comments:
Accept

Reviewer 2

Comments:
Accept

XII. Workflows



R12. Archiving takes place according to defined workflows from ingest to

dissemination.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Workflows/business process descriptions:

NCEI has data policies and procedures in place to cover the lifecycle of the data from the pre-ingestion phase to digital

preservation. In the case of WDS-Oceanography, the data ingest procedure depends on the data delivery frequency and

data volume.

● Send2NCEI (S2N) online tool: Non-repeating or single delivery data less than 20 GB (See

https://www.nodc.noaa.gov/s2n/).

● Advanced Tracking and Resource Tool for Archive Collections (ATRAC): Repeating or multiple delivery data or data

greater than 20 GB (See https://www.ncdc.noaa.gov/atrac/index.html)

Both Send2NCEI and ATRAC supports all phases of the NCEI environmental data archiving process by integrating the

collection of project information, tracking, versioning, and are not specific to any type of data or provider.

The typical oceanographic data received at WDS-Oceanography fall into the less than 20 GB category consistent with the

requirements of Send2NCEI. For context, Send2NCEI (S2N) is an archiving tool that allows users to submit their

environmental data and related documentation to the NCEI for long term preservation, stewardship, and access. In the

case of oceanographic profile data, WDS-Oceanography uses internal procedures within NCEI to enable more efficient

processing, archiving, and data quality control of the data through the World Ocean Database and World Ocean Atlas.

When requested, Digital Object Identifiers (DOI) are minted after the data are archived and made publically available. In

all cases, the data follow NCEI's Archiving Guidelines (see also R9 and R10) consistent with the ISO 14721 standard

Reference Model for an Open Archival Information System (OAIS-RM, http://www.oais.info/).



Clear communication to depositors and users about handling of data: The methods and procedures for communicating

with contributors are outlined in the Workflow section above.

Levels of security and impact on workflows (guarding privacy of subjects, etc.): Data contributors in the process of

publishing articles based on the data contributed can request that their data be held off the public server until their article

is accepted by a journal. There are no human subject data (see R4).

Qualitative and quantitative checking of outputs: The different methods for quality control of incoming data are outlined in

the Workflow section above.

Appraisal and selection of data: Data are sometimes associated with a publication or a research cruise report. As noted in

R11, and above in the Workflows/business process descriptions component of this response, data contributions undergo

extensive quality control checks. Data are also selected by: data managers with guidance from the NOAA/NESDIS/NCEI

Data Collecting Policy (Ref 1). The policy defines the types of data acquired for long-term preservation and states

limitations that may affect acceptance of environmental data at NOAA's NCEI.

Approaches towards data that do not fall within the mission/collection profile: Data that do not fall within

NOAA/WDS-Oceanography mission are appraised for archival at NCEI. Environmental data that are not in the NCEI data

policy and mission are not archived and the data contributor is directed to a more appropriate data archive (Ref 2) or to an

appropriate World Data Service (WDS).

The types of data managed and any impact on workflow: The different workflows for different data types are outlined in the

Workflow section above.

Decision handling within the workflows (e.g., archival data transformation): Decisions on data archival are made by

WDS-Oceanography scientist through NCEI data managers and in close consultation with data contributors when

possible.

Change management of workflows: Changes to the WDS-Oceanography data workflow are handled in consultation with

NCEI.

References:

(1) https://www.nodc.noaa.gov/submit/data-policy.html

(2) Other recommended data archives: https://www.nature.com/sdata/policies/repositories#life
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Accept



Reviewer 2

Comments:
Accept

XIII. Data discovery and identification

R13. The repository enables users to discover the data and refer to them in

a persistent way through proper citation.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

Does the repository offer search facilities?: WDS-Oceanography uses NCEI online data discovery, access, and download

tools . All of the relevant oceanographic data received at WDS-Oceanography are appraised for long-term archival unless

the data duplicates data packages received from previous or alternate data submissions. NCEI Oceanographic data

access tools: https://www.nodc.noaa.gov/access/index.html

All of the original oceanographic data received at WDS-Oceanography and archived at NCEI can be discovered and

accessed through several inter-operable online data services and web sites including:

● NCEI Thematic Real-time Environmental Distributed Data Services (THREDDS): https://data.nodc.noaa.gov/thredds/

● NCEI Live Access Server: https://data.nodc.noaa.gov/las/

● NCEI HTTPS: https://data.nodc.noaa.gov/

● NCEI FTP: ftp://ftp.nodc.noaa.gov/pub/data.nodc/

● NCEI Geoportal: https://www.nodc.noaa.gov/archivesearch/

● NCEI data access by category: https://www.ncei.noaa.gov/access

● NOAA onestop: https://data.noaa.gov/onestop/#/

● U.S. Government Data.gov: https://www.data.gov/



Oceanographic data archived at NCEI that have already been merged in the World Ocean Database (WOD) can also be

discovered and openly accessed through the WODSelect data tool (Ref 1). All of the observational data as well as

updates to the data in WOD can be traced back to the original data available in the NCEI archive. The WOD and WOA

data product updates are also archived in the NCEI archive for long-term preservation. These processes help ensure

standardized metadata.

Does the repository maintain a searchable metadata catalogue to appropriate (internationally agreed) standards?

All oceanographic data archived at NCEI employ the NASA Global Change Master Directory (GCMD, Ref 2) Keywords.

GCMD are a hierarchical set of controlled Earth Science vocabularies that facilitate more precise searching of metadata

and subsequent retrieval of data, services, and variables. GCMD can be accessed through several online data services

outlined above.

Does the repository facilitate machine harvesting of the metadata?: NCEI provides machine harvesting of metadata in the

archive through its online data services.

Is the repository included in one or more disciplinary or generic registries of resources?

ICSU World Data System returns WDS-oceanography as a Community Member via the following web service API call: htt

ps://www.icsu-wds.org/community/membership/regular-members/@@member_view?fid=wdc-oceanography-silver-spring

Does the repository offer recommended data citations?:

WDS-Oceanography encourages users of the data archived at NCEI to provide citation credit to the authors of the data

including NCEI data Digital Object Identifiers (DOI), original publication, online resources, dataset permanent identifiers,

and any other relevant information. The data archived contain metadata resources to search and cite the data source and

authors of the data. In addition, the World Ocean Database (WOD) and World Ocean Atlas (WOA) data products

acknowledge the scientists, technicians, and programmers who have submitted data to national and regional data centers

as well as the managers and staff at the various data centers. WOD allows for the storage of metadata including

information about Principal Investigators to recognize their research efforts. WDS-Oceanography and NCEI strive to

provide data provenance and citation credit.

Does the repository offer persistent identifiers?: Every dataset package submitted to WDS-oceanography for archival at

NCEI includes a unique online resource URL. This URL resolves to the dataset’s landing page and includes the original

data and metadata plus any other additional information about the data such as DOI links, authors, institutions, etc (when

available). NCEI may also assign DOI to the data when appropriate.

References:

(1) https://www.nodc.noaa.gov/OC5/SELECT/dbsearch/dbsearch.html

(2) https://gcmd.nasa.gov/



Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

XIV. Data reuse

R14. The repository enables reuse of the data over time, ensuring that

appropriate metadata are available to support the understanding and use

of the data.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

WDS-Oceanography provides data submission guidelines (Ref 1) through NCEI that follow the NOAA NAO 212-15:

Management of Environmental Data and Information (Ref 2).The data archived at NCEI is consistent with the ISO 14721

standard Reference Model for an Open Archival Information System (OAIS-RM, Ref 3) and follow NOAA data directives.

Which metadata are required by the repository when the data are provided (e.g., Dublin

Core or content-oriented metadata)?

WDS-Oceanography and NCEI ocean data providers are encouraged to provide data is self-documenting

machine-interoperable data formats such as NetCDF or Hierarchical Data Format (HDF) conforming to such standards

such as CF (Climate and Forecast) Conventions. NCEI also would accept standardized metadata (ISO 19115 or FGDC )

in xml or text files. WDS-Oceanography scientists work with data providers to help them provide well documented data

and metadata to help ensure that the data are discoverable and accessible through NCEI data access systems.



Are data provided in formats used by the Designated Community? Which formats?

While community specific standardized data formats are not generally required at this time, many data providers and

users prefer to use data in machine-interoperable data formats such as NetCDF or HDF. The oceanographic data

received through WDS-Oceanography merged into the World Ocean Database (WOD) can be exported in a variety of

formats including NetCDF. Such formats help ensure data reuse, data interoperability, and the application of standardized

quality assurance tools developed by specific communities (fit for purpose).

Are measures taken to account for the possible evolution of formats?

Metadata formats and content areas including discovery, geospatial, provenance, and the semantic web are always

evolving. WDS-Oceanography, through NCEI, encourages the use of open data formats maintained by well established

standards organizations as opposed to proprietary or commercial product-specific formats. This facilitates the long-term

use/re-use, interoperability and long-term access (see Linux information project:

http://www.linfo.org/free_file_format.html).

Are plans related to future migrations in place?

As detailed in R11.

How does the repository ensure understandability of the data?

There are a number of data documentation that should ideally accompany each data set including a description of

parameters/observations measured; how they were measured/collected; where and when they were collected (latitude,

longitude, GMT, depth(s)); the data collector or principal investigator and other contributors; author of data for citation

purposes; collecting institutions/agencies and platforms; collecting/measuring instrumentation; data processing and

methodologies of analyses; description of units, data uncertainty; data and scientific journal citations, and more in digitized

form ideally using the ISO Geographic Information (ISO 19115) format. NOAA has a goal of having ISO 19115-1 be the

administration’s default standard by 2020. NOAA with NCEI in a leading role has developed a rough roadmap toward

implementation that follows the U.S. Federal Geographic Data Committee (FGDC) ISO Geospatial Metadata

Implementation Workflow Model (Ref 4) . See also high-quality metadata detailed in R8.

References:

(1) https://www.nodc.noaa.gov/submit/submit-guide.html

(2) https://www.corporateservices.noaa.gov/ames/administrative_orders/chapter_212/212-15.pdf

(3) OAIS-RM: http://www.oais.info/

(4) FGDC implementation model: https://www.fgdc.gov/metadata/iso-implementation-model-workflow



Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

TECHNOLOGY

XV. Technical infrastructure

R15. The repository functions on well-supported operating systems and

other core infrastructural software and is using hardware and software

technologies appropriate to the services it provides to its Designated

Community.

Compliance Level:

3 – The repository is in the implementation phase

Reviewer Entry

Reviewer 1

Comments:
3 – The repository is in the implementation phase

Reviewer 2

Comments:
3 – The repository is in the implementation phase

Response:

What standards does the repository use for reference? Are these international and/or community standards? How often

are these reviewed? The Repository reference standard is ISO 19115 as specified in para 4.1 of NOAA Data

Documentation Directive effective 2017-01-01 (Ref 1). This directive is issued by the NOAA Environmental Data

Management Committee (EDMC, Ref 2) which reviews the standard at least annually.

How are the standards implemented? Are there any significant deviations from the standard? NOAA has a goal of having

ISO 19115-1 be the administration’s default standard by 2020. NOAA with NCEI in a leading role has developed a rough

roadmap toward implementation that follows the U.S. Federal Geographic Data Committee (FGDC) ISO Geospatial



Metadata Implementation Workflow Model (Ref 3).

While Section 9 of the NOAA Data Documentation Directive (Ref 1) does allow waivers to the ISO 19115 requirement for

legacy or experimental datasets, the oceanographic data archived at NCEI comply with ISO 19115.

Does the repository have a plan for infrastructure development? If so, what is it? "The NCEI Archive is part of its parent

organization's National Environmental Satellite, Data, and Information Service (NESDIS) Office of Satellite Ground

Services (OSGS) Ground Enterprise under the system component Storage and Access. Part of the mission of (OSGS is to

develop the next generation of common enterprise ground architecture from which the NCEI Archive will directly benefit

and contribute.

Beyond the intermediate plans of OSGS for infrastructure development, NCEI is a beneficiary of NOAA's Big Data Project

created to explore the benefits of storing environmental data using cloud technologies (See

https://www.noaa.gov/big-data-project).

Is a software inventory maintained and is system documentation available? NCEI maintains a documented baseline

software inventory for its digital archive that is under configuration management. This software baseline covers operating

systems, commercial-off-the-shelf (COTS) and internally-developed software. Since the repository is on a US Government

network, system documentation is considered sensitive and, therefore, not releasable to the public.

Is community-supported software in use? Please describe. There is no community software in use relevant to operating

systems and core infrastructural software.

For real-time to near real-time data streams, is the provision of around-the-clock connectivity to public and private

networks at a bandwidth that is sufficient to meet the global and/or regional responsibilities of the repository? The NCEI

repository online connectivity to data providers and users with a dedicated on-call staff to ensure this connectivity. The

volume of WDS-Oceanography data contribution to the archive is small when compared to the 2-3 TB/day that NCEI

typically ingests as of the writing of this assessment (1 Terabyte= 10^12 Bytes).

References:

(1) https://nosc.noaa.gov/EDMC/documents/DataDocumentationPD-v2.0.0.signed_accessible.pdf

(2) https://nosc.noaa.gov/EDMC/

(3) https://www.fgdc.gov/metadata/iso-implementation-model-workflow

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept



XVI. Security

R16. The technical infrastructure of the repository provides for protection

of the facility and its data, products, services, and users.

Compliance Level:

4 – The guideline has been fully implemented in the repository

Reviewer Entry

Reviewer 1

Comments:
4 – The guideline has been fully implemented in the repository

Reviewer 2

Comments:
4 – The guideline has been fully implemented in the repository

Response:

The repository, as part of the NOAA IT infrastructure, complies with the Federal Information System Security Act of 2002

(FISMA, Ref 1) and operates in accordance with the U.S. National Institute of Standards and Technology (NIST) Special

Publication (SP) 800-34, Rev. 1, Contingency Planning Guide for Information Systems (Ref 2). NIST SP 800-34 provides

the repository clear guidance to help NCEI evaluate information systems and operations to determine contingency

planning requirements and priorities.

Under the direction of NIST 800-34 (para 2.2.7), NCEI has documented a clear Information System Contingency Plan

(ISCP) that includes an annually conducted Business Impact Analysis (BIA) which determines process and system

criticality, identifies resource requirements, and identifies recovery priorities for the repository. The ISCP also delineates

the roles and responsibilities and expected behavior of all individuals who access the system. The ISCP is considered a

sensitive document and cannot be shared outside the US Government so therefore cannot be presented as public

documentary evidence for this requirement.

The repository has a designated Information System Security Officer (ISSO) whose team performs daily security oversight

and incident response. System IT security incidents are reported and handled in accordance with NOAA incident

response procedures. An intrusion detection system monitors traffic with tools from the latest commercial software.

Under the requirements specified in Appendix F of NIST Special Publication 800-37 (Ref 3), Guide for Applying the Risk

Management Framework to Federal Information Systems, the repository system also maintains an Authorization to

Operate (ATO) and authorization documentation and related artifacts are created and maintained in the Department of



Commerce’s Cyber Security Assessment and Management (CSAM) system to support the authorization to operate.

Access to the ATO is restricted to official US government use only and cannot be made public.

The oceanographic data at NCEI are backed up and a complete set of backed up data is securely stored in an off-site

storage facility. In the event of catastrophic loss, data can be recovered following the Information System Contingency

Plan mentioned above in this section. The NCEI repository does not outsource technical infrastructure and therefore is not

required to assess risk in this area.

References:

(1) https://en.wikipedia.org/wiki/Federal_Information_Security_Management_Act_of_2002

(2) https://nvlpubs.nist.gov/nistpubs/Legacy/SP/nistspecialpublication800-34r1.pdf

(3) https://nvlpubs.nist.gov/nistpubs/SpecialPublications/NIST.SP.800-37r1.pdf

Reviewer Entry

Reviewer 1

Comments:
Accept

Reviewer 2

Comments:
Accept

APPLICANT FEEDBACK

Comments/feedback

These requirements are not seen as final, and we value your input to

improve the core certification procedure. To this end, please leave any

comments you wish to make on both the quality of the Catalogue and its

relevance to your organization, as well as any other related thoughts.

Response:

Reviewer Entry

Reviewer 1

Comments:

Reviewer 2

Comments:
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