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Outline
 Introduction

– Access to solar data
– Introduction of SPDF

• Science enabling services: CDAWeb, SSCWeb, 
COHOWeb+OMNIWeb

 Data from new PSP + active missions which 
are related to outer heliospheric research
– PSP, IBEX, New Horizons, Voyager 1/2

 Heliophysics data environment 
– Heliophysics data portal
– SPASE metadata

 Summary
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Introduction
Two active and final heliophysics archives for NASA
 Solar Data Analysis Center (SDAC): Remote sensing data of the Sun
 Space Physics Data Facility (SPDF): Data (mostly in situ) of the solar wind, 

geospace, and outer heliosphere



Access to Solar Data
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• Solar data are generally from 
remote sensing and the standard 
format is FITS (Flexible Image 
Transport System) 

• One can search and download the 
data via web interfaces or SolarSoft



Introduction of SPDF
Scope of the data archived and served at SPDF

 Science data of the solar wind, geospace, and outer heliosphere from 
NASA heliophysics missions, including collaboration mission with other 
U.S. and/or foreign agencies

 Other data relevant to NASA Heliophysics Science Objectives
• Related data from planetary missions (e.g., MESSENGER, MAVEN, 

New Horizons)
• Heliophysics data from some NOAA and DOD satellites (e.g., GOES, 

DSCOVR)
• Ground-based magnetometers, aurora cameras, radars, etc., which 

are funded by NSF, USGS, or other agencies/programs

SPDF supports 130+ missions or projects (only orbit data for some of 
them)

The data standard is CDF (Common Data Format) or netCDF4-Classic
Overall there are ~10,000 data sets and ~300 TB data archived
Recent average monthly data ingestion rate is ~0.6 million data files, ~ 

13.7 TB data 
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https://spdf.gsfc.nasa.gov/

https://spdf.gsfc.nasa.gov/
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https://spdf.gsfc.nasa.gov/ (cont.)

https://spdf.gsfc.nasa.gov/


1. Coordinated Data Analysis Web (CDAWeb)

 Enable multi-mission, multi-instrument 
science

 Present dataset view rather than 
individual data files

 Plot, list, and correlate data
 Download full or a subset of data in CDF 

or ASCII format
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70 Missions/Sources

https://cdaweb.gsfc.nasa.gov/

https://cdaweb.gsfc.nasa.gov/


CDAWeb Data Explorer
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Automatically set by 
the last available day
of the selected data

Options: 
bin averaging,
noise filtering, 
spike removal, 
overlay plotting,
audification,
animation



Parameter Display 
Options in CDAWeb

IBEX-Hi OMNI-Directional 6-month-average 
West Ecliptic Maps: H ENA Differential Flux 

in Channel 4 (1.36-2.50 keV H) 10

PSP 
Data



2. Satellite Situation Center (SSCWeb)
o Include most heliospheric satellites and many ground stations 
o Plot and list orbits of multiple s/c in a variety of coordinate systems 
o 4D Orbit Viewer: Interactive 4D animation of orbits
o Query for satellite-satellite and satellite-ground station conjunction 
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Simulated 
ICON+SWARM 

coverage in GOLD 
FOV



3. COHOWeb & OMNIWeb
https://cohoweb.gsfc.nasa.gov/coho/

https://omniweb.gsfc.nasa.gov/

 OMNI Data: Database of solar 
wind magnetic field and 
plasma parameters mapped to 
the nose of the Earth’s bow 
shock

 Based on a large volume of 
quality-controlled satellite 
measurements (since Nov. 
1963)

 COHOWeb: Solar wind field, 
plasma, and proton fluxes in 
various locations of 
heliosphere, especially useful 
for planetary studies and 
heliospheric model validation

 Interface for plotting, filtering, 
and downloading the data
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https://cohoweb.gsfc.nasa.gov/coho/
https://omniweb.gsfc.nasa.gov/


PSP

IBEX New 
Horizons

Voyager 1

Voyager 2

New PSP + Active Missions Which Are 
Related to Outer Heliospheric Research 



PSP Data
PSP Science Gateway  https://sppgway.jhuapl.edu/ with links to homepages 

of four instrument teams
The WISPR (Wide-Field Imager for Parker Solar Probe) data are copied to 

SDAC, and are searchable and downloadable via Virtual Solar Observatory 
(VSO, virtualsolar.org) clients

Solarsoft/IDL: vso_search.pro, vso_get.pro SunPy: Fido
The in situ data at Levels 2-3 and ephemeris data are archived at SPDF 

https://spdf.gsfc.nasa.gov/pub/data/psp/ (174 GB, 72 datasets)
 SWEAP (Solar Wind Electrons Alphas and Protons)

• SPC (Solar Probe Cup)
• SPAN (Solar Probe Analyzers): ions (SPI), electrons (SPA, SPB) data

 ISOIS (Integrated Science Investigation of the Sun) 
• EPI-Hi, EPI-Lo

 FIELDS 
• MAG: full cadence
• Radio Frequency Spectrometer (RFS) 
• Digital Filter Board (DFB): bandpass filter, spectra, cross spectra of AC and 

DC, waveform

https://sppgway.jhuapl.edu/
https://spdf.gsfc.nasa.gov/pub/data/psp/


Inventory Plot of PSP Data in 2019
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IBEX Data
• Publically available at 

http://ibex.swri.edu/researchers/publicdata.shtml#pd
• The data above is mirrored at 

https://spdf.gsfc.nasa.gov/pub/data/ibex/
• Most Release 10 and some Release 13 data are converted to 

CDF and available at CDAWeb
• More data (including from other releases) are under test at 

https://cdaweb.gsfc.nasa.gov/sp_test3017/

http://ibex.swri.edu/researchers/publicdata.shtml#pd
https://spdf.gsfc.nasa.gov/pub/data/ibex/
https://cdaweb.gsfc.nasa.gov/sp_test3017/


New Horizons Data at SPDF
 Primary archive is at the Planetary Data System
 Data at CDAWeb

 SWAP (Solar Wind Around Pluto)
 NEW_HORIZONS_SWAP_VALIDSUM: 2008/10/10 – 2018/10/31

• Solar wind proton density, speed, temperature, dynamic 
pressure, and thermal pressure

 NEW_HORIZONS_SWAP_PICKUP-IONS: 2008/11/16 – 2017/03/31
• Pickup ion density, temperature, pressure

 NEW_HORIZONS_SWAP_PICKUP-IONS-HISTOGRAM: 2008/10/31 –
2017/03/31

• Histogram count rate in eV/q and uncertainties of the count 
rates

 NEW_HORIZONS_HELIO1DAY_POSITION: 2006/01/20 – 2030/12/31
 Other data at SPDF (other format)

 PEPSSI (Pluto Energetic Particle Spectrometer Science Investigation)
 Calibrated flux in the cruise phase 2007 – 2015
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Voyager Data Related to Outer 
Heliosphere and VLISM at SPDF

 At CDAWeb
– Voyager 1 and 2 (same for V2)

• VG1_PWS_LR: 1977/09/05 – 2020/02/25
– Low rate plasma waves instrument

• VOYAGER1_48S_MAG-VIM: 2009/01/01 – 2018/12/31
• VOYAGER1_COHO1HR_MERGED_MAG_PLASMA: 1977/01/01 –

2018/12/31
– Hourly mag, plasma, proton fluxes, and ephemeris data

• VOYAGER1_HELIO1DAY_POSITION: 1977/09/06 – 2030/12/31
– Only for Voyager 1 

• VOYAGER1_CRS_DAILY_FLUX: 1977/09/08 – 2016/12/13
 Many Other Data at SPDF (other format)

– V2 hourly and daily plasma data up to 2018
– LECP (Low Energy Charged Particle) hourly and daily ion and proton fluxes up 

to 2019 (V1) and 2020 (V2)
– CRS (Cosmic Ray) 15-min, 6-h, daily data up to 2019 



Heliophysics Data Environment (HPDE)

Observations  
(OBS) Models & Simulation Results
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 NASA Heliophysics Science Data Management Policy at 
https://hpde.gsfc.nasa.gov/ provides general guidance for Project 
Data Management and Mission Archive Plans

 Based on 2020 ROSES solicitations, new and significant data products 
from NASA research grants will be asked to put in long-term archives 

https://hpde.gsfc.nasa.gov/


Heliophysics Data Portal (HDP)

 HDP includes remote-sensing and in-situ data as well as some CCMC products
 Data authorities are defined in Space Physics Archive Search and Extract (SPASE) to 

track data provenance 
 SPASE metadata is used by HDP, and enables the search by VxOs and other data services



SPASE Metadata



Resource  
Types

• It will generate (a) SPASE description document, (b) Resource ID.
• The DOI (Digital Object Identifier) will enable long-term preservation 

of landing page describing datasets or a collection of datasets 

Web-Based SPASE Document Editor



Summary
 As critical elements of Heliophysics Data Environment, SDAC and 

SPDF archive and serve observational data relevant to NASA 
heliophysics science objectives in order to promote correlative 
and collaborative research across discipline and mission 
boundaries

 The data from the active missions related to the outer 
heliospheric research and from the new PSP mission have been 
archived at SPDF, with more to come

 SPDF provides three main science-enabling services: CDAWeb, 
SSCWeb, and COHOWeb

 SPDF tracks the usage of archived data and assists mission senior 
reviews

 The Heliophysics Data Portal based on SPASE metadata has been 
built to connect the observational and simulation data
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