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Outline – Milestones in NASA Data “Openness” 

• Beginning of the Space Age and the desire to open the data to others
• NASA establishes an Archive – National Space Science Data Center 
• Enabling Technologies 
• NASA’s Internet
• Online data archives

• Active Archives defined and implemented 
• World-Wide-Web
• Open Data Leads to successful new approaches (i.e. Citizen Science)
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NASA Mission Data Foundation
• January 1958 Explorer-1 launched
• Newell (HQ science lead) - White Paper, June 17, 1960 - Missions will 

be defined by NASA and the Science Community 
• Centers were viewed as extensions of NASA Headquarters and are 

given assignments
• No call for proposals, the early explorer series of spacecraft were assigned to 

GSFC
• These were largely “radiation belt monitors” as a follow up of Explorer-1

• GSFC to HQ ~1961- Proposal for the IMP series (in support of Apollo) 
accepted by Headquarters which evolved into a series of about 10 
explorer class missions
• To GSFC, the IMPs were a natural extension of their early explorer missions 

series
• IMPs designed to monitor the environment from the Earth to Moon

• NASA data was only held by the investigators
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NASA Data Becomes ”Open”
• Newell (HQ science lead) to Silverstein (HQ Spaceflight lead)

4



1/11/22

3

5

6



1/11/22

4

7

Establishing the NSSDC

• In 1966 Newell establishes the National Space Science Data Center at 
the Goddard Space Flight Center 
• NSSDC to enable US investigators to archive their “reduced” data at a 

central location providing a mechanism to help the investigators 
distribute their data to only US scientists upon request
• PIs would provide NSSDC with microfilm, photographic images, and data on 

digital tapes (256, 800, and ”high density” 1600 bits per inch)

• In Sept 1968 Truve (Chair of NAS Geophysical Research Board) requests 
that NAS transfer its designation as a World Data Center to NASA
• Newell assigned that role to the NSSDC 
• Officially making NSSDC held data available to foreign scientists upon request
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Operation of the National Space Science Data Center - 1967

Availability of 
Lunar images
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Volume of Data at National Space Science Data Center - 1967
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Early Responsibilities of NSSDC
• Archiving satellite data
• Maintaining sounding rocket database
• SPACEWARN bulletin – announcement of all rocket launches
• Assigning international spacecraft IDs
• Publication of data catalogs and supporting documentation
• Safeguarding magnetic tape, microform, and hardcopy media
• Developing and promoting data standards
• Make data available to scientists and the general public
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Earth Data
(170,000 GB)

Space Science Data
(4,500 GB)
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CZCS Data 1978-1985 (60,000 images)
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Ozone Concentrations (1978-1985)

Total Ozone May 1993

Nimbus-7

15

Computer Networking

Without good “open” science networks, rapid access to 
space-derived data and information would be impossible
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Space Physics Analysis Network (SPAN)

Circa 1985

SPAN started in 1980 at MSFC
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Circa 1985
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Circa 1985

Established to facilitate the transfer of near-real time ICE data to European Investigators

Established in 1992
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Established to facilitate US PIs access to GEOTAIL Mission

Circa 1987
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NSF Backbone Network

Circa 1993
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Circa 1994
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Online Data Systems to 
Distributed Active Archives
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National Space Science Data Center (circa 1994)
General Public

Non-US
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Early Review of NASA Data Archiving And Access

• Archiving in the 1960s and 1970s focused on depositing data sets and 
documentation into the NSSDC
• National Research Council’s Space Science Board initiated a Committee 

on Computation and Data Management (CODMAC) in 1982
• Determine the state of archiving and make recommendations for improvement

• Key CODMAC recommendations:
• The most useful archives are those managed by scientists who use the data
• Distributed archives situated at data scientist’s institutions should maximize the 

ability to make new discoveries 
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Evolution of NASA Data Systems
• The Astronomical Data Center (1977)

• NSSDC, GSFC Lab for Astronomy & Solar Physics, Centre de Donnees Stellairs
• Crustal Dynamics Data Information System (1981 - 1994) – transferred to 

EOSDIS
• Pilot Climate Data System (1983 - 1994) – transferred to EOSDIS
• Pilot Land Data System (1984- 1994) – transferred to EOSDIS
• NASA Ocean Data System (1987-1994) – transferred to EOSDIS
• Planetary Data System (1988)
• Astrophysics Data System (1989)
• Space Physics Data Facility (1990)
• Earth Observing System Data and Information System (1990)
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PCDS V3.2 Subsystems Menu
1. CATALOG 
2. INVENTORY
3. DATA ACCESS
4. DATA MANIPULATION 
5. GRAPHICS

Circa 1986
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Circa 1992
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EOSDIS Total Archive Trend

33November 2020 FY2020 Annual Report

Volume By 
FY

Total Volume 
(PBs)

2000 0.51
2001 0.99
2002 1.92
2003 3.55
2004 3.94
2005 4.06
2006 4.62
2007 4.91
2008 4.29
2009 4.20
2010 4.50
2011 5.76
2012 7.40
2013 9.76
2014 9.12
2015 14.63
2016 17.50
2017 23.81
2018 27.37
2019 33.60
2020 41.86
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• “This [PDS] is one of the several Discipline Data Systems that have been 
developed to conduct original research and to augment the ability of 
the National Space Science Data Center (NSSDC) to manage, archive, 
and distribute data obtained from NASA missions. “

• The overarching goal of the PDS is to promote and enhance research 
through analysis of planetary data.”
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Key PDS Products and Services:
• High quality peer-reviewed data archives

• Data distribution to planetary community
• Archiving expertise to planetary missions

• Scientific expertise and support for users
• Create value-added aggregated data products

• Education and outreach data products and services http://pds.jpl.nasa.gov

Node structure provides focus on key disciplines

The Planetary Data System
The PDS acquires, preserves, and distributes the large volume of unique 

and valuable data returned by Solar System Exploration missions

Circa 1991

NSSDC would maintain 
a backup role to PDS
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Circa 2014
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World Wide Web

37

NASA Public Affairs given 
The responsibility to manage
WWW access to the public

38



1/11/22

20

Information Technology Evolution

J. Green
Circa 1988
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Summary NASA Data Access Evolution

• NSSDC Offline
• Networks
• Online Archives
• Pilot Data Systems
• Discipline Data Archives
• World Wide Web 1993

1966

1980

1992

1983

1988

Along the way common data formats were developed (FITS, CDF, … )
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Exoplanets

Algae BloomsPlanet Forming Disks

Citizen Science • 26 active projects and engage over 1.5 million 
volunteers. From studies of our planet’s 
biodiversity to exploring the sun, comets, and 
planets outside of our solar system.
• 22 other project under development.

Northern lights
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Questions?
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