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OUR VISION
To be the world's leading 
provider of geophysical and 
environmental data, 
information and products

OUR MISSION
To provide long-term 
scientific data stewardship 
for the Nation’s geophysical 
data, ensuring quality, 
integrity and accessibility

National Geophysical Data Center
Boulder, Colorado
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WDC – Solar-Terrestrial Physics
Space Weather

Space Weather Data record the environment that extends 
from the Sun to the surface of the Earth.  Short and long 
term variations in that environment can effect satellite 
operations, communications, transportation and manned 
spaceflight. 
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AA* Maximum 1869 - 1998

nT
WDC – Solar-Terrestrial Physics

Geomagnetic Data Services
Geomagnetic Data:  A worldwide 
network of magnetic observatories 
routinely provide one-minute 
recordings of the Earth’s magnetic 
field.  NGDC also maintains data 
that describe the long term 
geomagnetic variations. 

The March 13, 1989 Great 
Geomagnetic Storm was 
responsible for major disruptions 
in the North American power 
distribution system.  Similar 
disruptions in Europe were 
experienced during the October 
2003 geomagnetic storms.
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WDC – Solar-Terrestrial Physics
Ionospheric Data Services

Ionospheric Data: Ionospheric
parameters provided by an 
international network of 
observatories facilitate 
telecommunications, navigation 
and positioning using GPS 
systems. 

Global Ionosonde Network Ionosonde Antenna Construction
Wallops Island, VA (Oct ‘06)
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WDC – Solar-Terrestrial Physics
Solar Data Services

Solar Data:  WDC maintains long-
term archives of solar irradiance, 
solar variability, solar indices, solar 
events, solar imagery and galactic 
cosmic rays.   Solar-Geophysical 
Data (SGD) has been published 
continuously since 1955. 

Solar Tutorial

High-resolution imagery of solar plage
- Plages are bright cloud-like features 
found around sunspots that represent 
regions of higher temperature and density 
within the chromosphere.

Plage



9

WDC – Solar-Terrestrial Physics
Access Tools

Space Physics Interactive Data Resource (SPIDR)
Distributed net-work of synchronous databases and 100% Java 
middle-ware servers accessed via the World Wide Web.  SPIDR 
allows a solar-terrestrial physicist to intelligently access and 
manage historical space data for integration with environmental 
models and space weather forecasts.

Wallops Island, VA

Multiple datasets / Multiple views

http://spidr.ngdc.noaa.gov/spidr/index.jsp



10

SOLAR TUTORIAL
Surface Layers of the Sun

Surface Layers of the Sun

Photosphere – Visible (gas) surface of 
the Sun.  The temperature of the 
photosphere is ~5,700 oK. Typically imaged 
in white light. Features include sunspots, 
faculae,  granules and supergranules.

Chromosphere – Hotter, less dense 
outer thin layer.  Thickness is ~2000 km.  
The temperature of the chromosphere is 
6,000-to ~50,000 oK. Spectrally imaged in 
H-alpha (656.3 nm, Ca-II K (393.4 nm), He I 
(108.3 nm) and He II (304Å). Features 
include the chromospheric network, 
filaments, plage, prominances and spicules.

Corona – Faint, outer-most layer.  Imaged 
in radiowaves, X-rays and spectral lines of 
H-alpha, Ca-II K, Fe XIV (530.3 nm) and Fe 
X (637.4 nm). Features include helmet 
streamers, polar plumes, coronal loops, 
coronal holes, CMEs and solar flares.
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SOLAR TUTORIAL
Photosphere - Features

Sunspots – Dark regions due to cooler 
surface temperatures.  Strong magnetic 
fields restrict the vertical convective flow 
resulting in cooler temperatures.

Faculae – Bright areas associated with 
strong magnetic fields.  Bright areas 
within convection cell view deeper into 
the hot solar interior.

Super Granules – Larger (~35,000 
km) versions of granules.  Doppler-
shifted imagery shows regions of 
motion towards (blue) and away (red) 
from the viewer.  

Granules – Small (~1,000 km) cellular 
features at the tops of solar convection 
cells

Ni I (~676.8 nm)
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SOLAR TUTORIAL
Chromosphere - Features

Chromospheric Network – Web-like 
features outlining supergranule cells 
containing magnetic field bundles.

Filaments & Plague – Filaments are 
denser, cooler clouds of magnetically 
suspended material suspended.  
Plague are bright patches around 
sunspots having concentrated 
magnetic fields.

Prominences – Dense clouds of 
magnetically suspended material –
prominences are edge viewed filaments. 

Spicules – Small, jet-like eruptions 
from the chromospheric surface. 
Produced by interior sound waves 
producing surface shocks that eject 
material.  Feeds the solar wind. 
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SOLAR TUTORIAL
Corona – Features

Solar Flares – A flare is defined as a sudden, rapid, and 
intense variation in brightness. A solar flare occurs when 
magnetic energy that has built up in the solar atmosphere is 
suddenly released. Radiation is emitted across virtually the 
entire electromagnetic spectrum, from radio waves at the 
long wavelength end, through optical emission to x-rays and 
gamma rays at the short wavelength end.

Coronal Mass Ejections – Coronal mass ejections (or 
CMEs) are huge bubbles of gas threaded with magnetic 
field lines that are ejected from the Sun over the course of 
several hours. Although the Sun's corona has been 
observed during total eclipses of the Sun for thousands of 
years, the existence of coronal mass ejections was 
unrealized until the space age. With ground based 
coronagraphs only the innermost corona is visible above 
the brightness of the sky. From space the corona is visible 
out to large distances from the Sun and can be viewed 
continuously. 
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SOLAR DATA SERVICES
Taxonomy

Solar
Features*

• Solar Flares
H-alpha
X-rays
Solar Radio Burst

• Prominences/Filaments
Listings
Cartes synomtique
Filament disappearances

• Plague Regions

• Faculae & Sunspot Areas

• Sunspot Regions

*Tables

• Total Solar Irradiance 

• Solar Ultraviolet Emissions

• Solar Radio Flux

• Total Magnetic Field

• Sunspots
Sunspot numbers
PSI

• Solar Frares
H-alpha index
CFI

• Plages Regions

• Green-line Coronal Daily Index

Solar
Indices

Solar
Imagery

• Photosphere
Visible Light
Sunspot drawings

• Chromosphere
Calcium-K
Hydrogen alpha
Infrared
Magnetograms

• Corona
Radioheliograph
X-rays
Coronagraphs
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SOLAR DATA SERVICES
Solar-Geophysical Data (SGD)

BACKGROUND
Full Title: Solar-Geophysical Data (SGD): A 
Publication Containing Historical Data About 
the Sun and Its Effects on the Earth - Part 1 
Description: SGD is a comprehensive 
compilation of many different kinds of 
observational data on the sun's activity and its 
effects on the Earth.
Source: Various sources

STATUS
Media: Available in hardcopy & 
electronic formats (after 2000)
Dates: 1955 – present

DATA SETS

• Solar Geophysical Data – 1955-present
http://www.ngdc.noaa.gov/stp/SOLAR/sgdintro.html

Dynamic Link in 
Presentation Mode

Dataset Included
in Monthly SGD
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http://ngdc/ngdc.html

SOLAR DATA SERVICES
Web Access – if you prefer 
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http://ngdc/stp/stp.html

SOLAR DATA SERVICES
Web Access



18

http://ngdc/stp/SOLAR/solar.html

SOLAR DATA SERVICES
Web Access
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• Total Solar Irradiance 

• Solar Ultraviolet Emissions

• Solar Radio Flux

• Total Magnetic Field

• Sunspots
Sunspot numbers
PSI

• Solar Frares
H-alpha index
CFI

• Plages Regions

• Green-line Coronal Daily Index

Solar
Indices

SOLAR DATA SERVICES
Taxonomy
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SOLAR DATA SERVICES
Solar Indices – Total Solar Irradiance

BACKGROUND
Title: Solar Irradiance
Description: Tabular listings of total solar 
irradiance (& some spectral data).  The 
average solar flux is ~1366 W/m2.
Source: Satellite instruments (1978-2003), 
High-altitude aircraft (1969) and ground-based 
solar observatories (1902-1954).

Solar Irradiance (1978 – 2000)

STATUS
Media: Available online
Dates: 1978-2003
Metadata Record: G00547

DATA SETS
• Composite TSI - Frohlich & Lean – 1978-2003

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarirradiance.html#composite

• ACRIM Composite TSI - Willson (Link) 
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarirradiance.html#acrim

• SORCE by G. Rottman (Link)
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarirradiance.html#sorce

• TSI - Other satellites – 1978-2003
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarirradiance.html#erbs

• Older data – 1902-1954, 1967
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarirradiance.html#arvesen
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SOLAR DATA SERVICES
Solar Indices – Ultraviolet Emissions

BACKGROUND
Title: Solar Ultraviolet (UV) Emissions
Description: Solar UV measurements 
between 5 & 400 nm.  Far UV irradiance can 
vary by 10% during the Sun's 27-day rotation, 
whereas bright 121.6 nm hydrogen Lyman-
alpha emission can vary a factor of 2 during an 
11-year solar cycle, dramatically affecting the 
energy input into the Earth's atmosphere.
Source: Satellites and high altitude aircraft

STATUS
Media: Available online
Dates: 1978 – present
Metadata Record: G00542

DATA SETS

• MgII Core-to-wing – Viereck - 1978-present
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolaruv.html#UV

• SORCE data – Rottman - 2003-present (Link)
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolaruv.html#sorce

• Older data – 1979-1997
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolaruv.html

• See also: SOLAR2000 Model – Tobiska
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolaruv.html#S2000

5-cycle Composite – Lyman-alpha
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STATUS
Media: Available online
Dates: 1947 - present
Metadata Record: G00540

DATA SETS
• Solar Radio Flux – F10.7 & RSTN

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarradio.html#noonflux

• IAU QBSA daily solar radio noon flux values
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarradio.html#qbsa

SOLAR DATA SERVICES
Solar Indices – Radiowaves

BACKGROUND
Title – Solar Indices – Radiowaves
Description – Measurements of solar radio 
emissions at specific wavelengths between 1 
cm & 1 m.  Slowly varying or S-component at 
10.7 cm attributed to A.E. Covington (Penticton 
solar radio flux values).
Source – Ground-based solar observatories 
(up to 55, primarily DMAO and USAF RSTN).

Solar F10.7 Flux (1947 – present)
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SOLAR DATA SERVICES
Solar Indices – Total Magnetic Field

BACKGROUND
Title: Solar Indices – Total Magnetic Field 
Description: Tabular listings of the solar 
magnetic field summed over the solar disk.  
Referred to “sun as a star” measurements.  
References are provided for consideration of 
solar magnetic field reversals.   
Source: Crimea Solar Observatory, Stanford 
Solar Observatory

STATUS
Media: Available on-line
Dates: 1948 – present
Metadata Record: G10129
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunasastar.html

Stanford Solar Magnetogram

North Polarity – White
South Polarity – Black
Image near solar max

DATA SETS
• Magnetic data - Crimea - 1968-1976

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunasastar.html

• Magnetic field - Stanford - 1975-present
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunasastar.html

Additional data:
Polar magnetic reversals – e-mail - 1948-1992
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunasastar.html
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SOLAR DATA SERVICES
Solar Indices - Sunspots

BACKGROUND
Title: Solar Indices - Sunspots
Description: Various indices for monitoring 
sunspot numbers. 
Source: Ground-based observations

STATUS
Media: Available on-line
Dates: 165 BC – present
Metadata Record: G00532
Related Metadata: G01350 (slides)

DATA SETS
• Sunspot Numbers - 165 BC - present

International sunspot numbers – 1700-present
American sunspot numbers 1944-present
Ancient sunspot data 165 BC to 1684 AD
Group Sunspot Numbers – 1610-1995

• Photometric Sunspot Index – 1985-1998

Sunspot Numbers (1800 – 2000)
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SOLAR DATA SERVICES
Solar Indices – Sunspots – Sunspot Numbers

BACKGROUND
Title: Solar Indices – Sunspots - Sunspot 
Numbers
Description: Index for the number of visible 
sunspots visible & number of cluster groups.  
Methodology attributed to J.R.Wolf (1816-
1893).  More sophisticated methods are 
currently used for solar monitoring. 
Source: Ground-based observations

STATUS
Media: Available on-line
Dates: 165 BC – present
Metadata Record: G00532
Related Metadata: G01350 (slides)

Sunspot Numbers (1700 – present)

DATA SETS
• International sunspot numbers – 1700-present

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotnumber.html#international

• American sunspot numbers 1944-present
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotnumber.html#american

• Ancient sunspot data 165 BC to 1684 AD
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotnumber.html#ancient

• Group Sunspot Numbers – 1610-1995
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotnumber.html#hoyt
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SOLAR DATA SERVICES
Solar Indices - Sunspot Numbers - PSI

BACKGROUND
Title: Solar Indices - Sunspots – Photometric 
Sunspot Index (PSI)
Description: The photometric sunspot index 
(PSI) was developed to study the effects of 
sunspots on solar irradiance. The PSI is 
calculated for each sunspot group and then 
summed over all groups present on the solar 
disk. 
Source: San Fernando Observatory (SFO)

STATUS
Media: Available on-line
Dates: 1985-1998
Metadata Record: TBD
Related Metadata:

Sunspot Area (1988 - present)

DATA SETS
• San Fernando Observatory (SFO) Photometric 

Observations - 1985-1998
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsunspotphotometry.ht
ml
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SOLAR DATA SERVICES
Solar Indices – Flares

BACKGROUND
Title: Solar Indices – Flares - H-alpha Flare 
Index
Description: Index of daily solar activity 
according to the methodology first introduced 
by Kleczek (1952).  Daily sums are obtained for 
the northern and southern solar hemispheres  
Source: Kandilli Observatory, Turkey 

STATUS
Media: available on-line
Dates: 1976 - present 
Metadata Record: G01256
Related Matadata: G00580

G00537
G00118
G00746

DATA SETS
• H-alpha Flare Index- Kandilli - 1976-present
• Comprehensive Flare Index - 1955-1980

MAIN ACCESS
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#index

Solar Flare Image



28

SOLAR DATA SERVICES
Solar Indices – Flares – H-alpha Flare Index

BACKGROUND
Title: Solar Indices – Flares- H-alpha Flare 
Index
Description: Index of daily solar activity 
according to the methodology first introduced 
by Kleczek (1952).  Daily sums are obtained for 
the northern and southern solar hemispheres  
Source: Kandilli Observatory, Turkey 

STATUS
Media: available on-line
Dates: 1976 - present 
Metadata Record: G01256
Related Matadata: G00580

G00537
G00118
G00746

DATA SETS
• H-alpha Flare Index- Kandilli - 1976-present

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#index
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SOLAR DATA SERVICES
Solar Features Tables – Flares - CFI

BACKGROUND
Title: Solar Features Tables – Flares –
Comprehensive Flare Index (CFI)
Description: An experimental index developed 
bu H.W. Dodson and E. R. Hedeman to 
categorize the “importance” of flares.
Source: Index only - Relies on data available 
elsewhere.

STATUS
Media: available on-line
Dates: 1955 – 1980
Metadata Reference: G01256
Related Matadata: 

DATA SETS
• Comprehensive Flare Index - 1955-1980

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#cfi

Note: Information on this technique is contained 
in the UAGs 14, 52 and 80

Comprehensive Flare Index

Most “Important” Flares – 1955-1980
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SOLAR DATA SERVICES
Solar Indices – Plage Regions

BACKGROUND
Title: Solar Indices – Plage Regions 
Description: Daily summary data from various 
solar observatories in Ca-II K (393.3 nm) 
showing the number of plage regions, total 
corrected plage area and Calcium plage index. 
Source: Ground-based observatories including 
McMath, Hale, Big Bear, and Sacramento Peak

STATUS
Media: Available on-line
Dates: 1942 – 2002
Metadata Record: G10111

DATA SETS
• Indices – 1976-2002

Daily Summary Data from McMath/Hale/Big Bear
1942-1987
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#m
cindex
Big Bear Ca K-line filtergrams - 1996-1997
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#bb
index
Sacramento Peak Ca index - 1976-2002
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#sci
ndex

Sacramento Peak Ca index
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SOLAR DATA SERVICES
Solar Indices – Green-line Coronal Index

BACKGROUND
Title: Solar Indices – Green-line Coronal Index
Description: Measures the total energy 
emitted by the sun's outermost atmospheric 
layer (the corona) at a wavelength of Fe XIX 
(530.3 nm). 
Source: Lomnicky Peak (Slovakia) 

STATUS
Media: available on-line
Dates: 1939-present
Metadata Record: TBD

DATA SETS
• Green (FeXIV 530.3 nm) Line Coronal Index of 
Solar Activity Lomnicky Peak 1939-present
http://ngdc/stp/SOLAR/ftpsolarcorona.html#index

CORONAL INDEX OF SOLAR ACTIVITY
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Solar
Imagery

• Photosphere
Visible Light
Sunspot drawings

• Chromosphere
Calcium-K
Hydrogen alpha
Infrared
Magnetograms

• Corona
Radioheliograph
X-rays
Coronagraphs

SOLAR DATA SERVICES
Taxonomy
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SOLAR DATA SERVICES
Solar Imagery - Photosphere 

BACKGROUND
Title: Solar Imagery – Photosphere 
Description: White-light & filtered imagery and 
sketches of the sun showing the locations of 
sunspots.
Source: Various ground-based observatories-
Photographs from Belgrade, Debrecen and 
Sac Peak (ISOON) and sketches from Haynald
Observatory (Kalocsa, Hungary), Boulder and 
USAF SOON

STATUS
Media: Data available on-line
Dates: 1880-present
Metadata Record: gov.noaa.ngdc.G10109

DATA SETS
• Daily while-light images - 1957-present

Belgrade - imagery - 1957-1959 
Debrecen Imagery - 1986-89 & 1993-96 
USAF ISOON imagery - 2005-present

• Sunspot drawings - 1880-present
Kalocsa, drawings 1880, 1883-88 &1891-1919 
Boulder 1966-1991 
USAF SOON - 1999-present

MAIN ACCESS
http://ngdc/stp/SOLAR/ftpsolarimages.html#photos

Photosphere White-light Imagery
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SOLAR DATA SERVICES
Solar Images – Photosphere – Visible Light

BACKGROUND
Title: Solar Images – Phototsphere – Visible 
Light
Description: White-light and filtered images of 
the photosphere showing the locations of 
sunspots.
Source: Belgrade Astronomical Observatory, 
Debrecen Heliophysical Observatory; USAF 
Improved Solar Observing Optical Network 
(NSO/Sacramento Peak)

STATUS
Media: Data available on-line
Dates: 1957-present (Intermittent)
Metadata Record: G10109

DATA SETS
• Belgrade White Light Images – 1957-1959

ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/Beograd_Wh
iteLight_57to59/

• Debrecen White Light Images – 1986-1989; 
1993-1996
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/DEBRECEN/
Debrecen_Photoheliographic_Data/images/

• ISOON – Fe I @ 630.3 nm - 2005-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/ISOON-
OSPaN-WhiteLight/

30 August 1957

Belgrade Astronomical Observatory

Note: Fe I (630.3 nm) imagery usually used 
for solar vector magnetic observations (see 
IVM)
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SOLAR DATA SERVICES
S.I. – Photosphere – Sunspot Drawings 

BACKGROUND
Title: Solar Imagery – Photosphere - Solar 
Drawings
Description: Drawings of the solar surface 
indicating the location of sunspots on the 
photosphere.
Source: Haynald Observatory (Kalocsa, 
Hungary), Boulder Solar Observatory (CO), 
USAF Solar Observing Optical Network 
(Holloman, San Vito Learmonth, Ramey 

STATUS
Media: Data available on-line
Dates: Intermittent 1880-present
Metadata Record: G10109
Related Metadata: G00532

G01342

DATA SETS
• Kalocsa – Daily Sunspot Drawings – 1880; 

1883-1888; 1891-1919
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SUNSPOT_REGIONS/DEBRE
CEN/historical_solar_image_database/

• Boulder – Daily Sunspot Drawings – 1966-
1991
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/BoulderSuns
potDrawings/

• USAF SOON – Daily Sunspot Drawings –
1999-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/SUNSPOT_
DRAWINGS/

Boulder Sunspot Drawings
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SOLAR DATA SERVICES
Solar Imagery - Chromosphere

BACKGROUND
Title: Solar Imagery - Chromosphere
Description: Hotter, less dense outer thin 
layer.  Thickness is ~2000 km.  Temperature is 
6,000-to ~50,000 oK. Spectrally imaged in H-
alpha (656.3 nm, Ca-II K (393.4 nm), He I 
(108.3 nm) and He II (30.4 nm). Features 
include the chromospheric network, filaments, 
plage, prominances and spicules.
Source: Ground-based observatory data.

STATUS
Media: Data available on-line
Dates: 1880-present
Metadata record: gov.noaa.ngdc.G10109
Related metadata:

DATA SETS
• Solar calcium imagery – 1915-1984
• Solar hydrogen alpha imagery – 1948-present
• Solar infrared imagery – 1999-present
• Solar magnetograms – 1999-present

MAIN ACCESS
http://ngdc/stp/SOLAR/ftpsolarimages.html#chromo

Solar Chromosphere

Imaged in He II @ 30.4 nm
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SOLAR DATA SERVICES
Solar Imagery – Chromosphere – Ca-II K

STATUS
Media: Data available on-line
Dates: 1915-1984
Metadata record: gov.noaa.ngdc.G10109
Related metadata: gov.noaa.ngdc.G10111

gov.noaa.ngdc.G00535

DATA SETS
• Mt Wilson – Ca-K Images - 1915-1984

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsi_mtwilson.html

• McMath-Hulbert – Ca-K Images – 1948-1979
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/McMathCalcium
/

• McMath-Hulbert – Ca-K Drawings – 1952-1960
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/McMathCalcium
/

14 Sep 1957

McMath-Hulbert Ca-K Photograph

BACKGROUND
Title: Solar Imagery – Chromosphere – Ca-II K
Description: Photographs and drawings of the 
sun at Ca-II K wavelengths (393.3 nm).  Shows 
prominences and filaments and bright plague 
(flocculi) regions.  
Source: Mt Wilson, McMath-Hulbert.
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SOLAR DATA SERVICES
Solar Imagery – Chromosphere – Hα

BACKGROUND
Title: Solar Imagery – Chromosphere – Hα
Description: Photographs and drawings of the 
sun in hydrogen alpha (656.3 nm).  Shows 
prominences and filaments and bright plage
regions.  Includes H synoptic charts according 
to McIntosh (see UAG-40)  
Source: Various ground-based solar 
observatories.

STATUS
Media: Data available on-line
Dates: 1948-present
Metadata record: gov.noaa.ngdc.G10109
Related metadata: gov.noaa.ngdc.G00534

gov.noaa.ngdc.G10536

DATA SETS
• Boulder H-alpha daily images – 1967-1990

ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/BoulderH-
alphaFilmScans/

• McMath-Hulbert scout photos – 1948-1965
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/McMathHalpha/

• USAF ISOON images – 2002-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/ISOON-
OSPaN_WL_Halpha_10830/

• Assorted solar images – 1999-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/H_ALPHA/2006/

• Synoptic H-α Maps - McIntosh - 1966-1987
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarcorona.html#synopt
ic
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SOLAR DATA SERVICES
Solar Imagery – Chromosphere – Infrared

BACKGROUND
Title: Solar Imagery – Chromosphere –
Infrared
Description: Photographs and drawings of the 
sun at infrared wavelengths, He I (1083 nm).  
The infrared imagery highlights coronal holes 
at the source of high-speed solar wind streams.
Source: Various ground-based solar 
observatories.

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: gov.noaa.ngdc.G10109
Related Metadata:

DATA SETS
• USAF ISOON – He I photos - 2002-present

ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/ISOON-
OSPaN_WL_Halpha_10830/

• Kitt Peak - Coronal Hole Maps – 1999-2003
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/KITTPEAK_
CORONAL_HOLE_MAPS/

Note: ISOON is now the Optical Solar Patrol 
Network (OSPaN)
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SOLAR DATA SERVICES
Imagery – Chromosphere – Magnetograms

BACKGROUND
Title: Solar Imagery – Chromosphere –
Magnetograms
Description: Solar magnetograms measured 
in several wavelengths 868.8 (photospheric)
Source: Kitt Peak NSO, Mt Wilson, and 
Stanford

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: G10109

DATA SETS
• Daily Solar Magnetograms – 1999-present

Kitt Peak – 1999-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/MAGN
ETOGRAMS/KITT_PEAK/

Mt Wilson – 1999-2001
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/MAGN
ETOGRAMS/MT_WILSON/

Stanford – Contour Plots – 1999-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/MAGN
ETOGRAMS/STANFORD/

20 Oct 2003

Kitt Peak Stanford
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SOLAR DATA SERVICES
Solar Imagery – Corona

BACKGROUND
Title: Solar Imagery - Corona
Description: Faint, outer-most layer.  Imaged 
in radiowaves, X-rays and spectral lines of H-
alpha, Ca-II K, Fe XIV (530.3 nm) and Fe X 
(637.4 nm). Features include helmet 
streamers, polar plumes, coronal loops, 
coronal holes, CMEs and solar flares.
Source: Satellites and ground-based 
observatories.

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: G10109
Related Metadata:

DATA SETS
• Radioheliograph (ground-based array)

Nobeyama radio images - 1999-present
• X-rays (satellites)

GOES SXI – 2000-present 
YOHKOH soft X-ray – 1999-2001

• Coronagraphs (ground observatories)
Sacramento Peak – 1999-present
Lomnicky Stit Observatory – 1999-present

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarimages.html#corona

Composite Coronal Image

Solar Eclipse – Hungary 1999

Courtesy: EurAstro Team Szeged I (Manfred Rudolf, Alfred Jakoblich, Franz Michlmayer, Carmen Ortega)
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SOLAR DATA SERVICES
Solar Imagery – Corona – Radioheliograph

BACKGROUND
Title: Solar Imagery – Corona – Radio-
heliographic Imagery
Description: Radioheliographic images of the 
sun obtained with an 84-dish array of solar 
radio telescopes operating at 17 MHz.    Solar 
sketches of increased solar radio “brightness”
can be identified on the solar disk.
Source: Nobeyama Radioheliograph (NoRH), 
Japan.

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: G10109
Related Metadata: 

DATA SETS
• Nobeyama daily Solar RadioHeliograph

images, 1999-present
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarimages.html#c
orona

• RSTN spectral data – 2000-present
http://ngdc/stp/SOLAR/ftpsolarradio.html#spectralgraphs

Nobeyama Radioheliograph (NoRH)

27 October 2003
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SOLAR DATA SERVICES
Solar Imagery – Corona – X-rays

BACKGROUND
Title: SOLAR Imagery – Corona – X-rays
Description: X-ray images of the solar corona 
measured in soft X-rays from GOES and 
Yohkoh.  Soft X-rays (<10 keV) are created 
during the precursor phase of a solar flare as 
trapped magnetic energy is released.  Soft X-
ray flux continues to increase during the 
impulsive & gradual phases before decreasing.
Source: GOES & Yohkoh satellites.

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: G10109
Related Metadata:

DATA SETS
• GOES SXI imagery, 2000 to present

http://sxi.ngdc.noaa.gov/

• YOHKOH SXT imagery, 1999-2001
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/YOHKOH_S
OFT_XRAY/
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SOLAR DATA SERVICES
Solar Imagery – Corona – Coronagraphs

BACKGROUND
Title: Visible-light images of the corona
Description: Sketches of the solar corona 
obtained from ground-based conographs.  
Corona is imaged in Fe XIV (530.3 nm), Fe X 
(637.4 nm), and Ca XV (569.4 nm).
Source: Ground-based observatories: NSO 
Sacramento Peak (NM) and Lomnicky Stit
(Slovakia).

STATUS
Media: Data available on-line
Dates: 1999-present
Metadata Record: gov.noaa.ngdc:G10109
Related Metadata:

DATA SETS
• Solar Coronagraph plots

Sacramento Peak – monthly - 2002-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/CORO
NA/SacramentoPeakCorona/

Lomnicky Stit – daily - 1999-present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/CORO
NA/

Lomnicky Stit – Prominences – 2000-
present
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SOLAR_IMAGES/CORO
NA/LomnickyProminences/

NSO Sacramento Peak

06 Jun 2001
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Solar
Features*

• Solar Flares
H-alpha
X-rays
Solar Radio Burst

• Prominences/Filaments
Listings
Cartes synomtique
Filament disappearances

• Plague Regions

• Faculae & Sunspot Areas

• Sunspot Regions

*Tables

SOLAR DATA SERVICES
Taxonomy
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SOLAR DATA SERVICES
Solar Features – Flares

BACKGROUND
Title: Solar Features Tables – Flares
Description: Tablular listing of solar transients 
including H-alpha, EUV, X-ray, while light, 
coronal line and radio observations.  Includes 
recommended flare classification and location 
on the solar disk. 
Source: Ground-based and space-based solar 
observations

STATUS
Media: available on-line
Dates: 1938 - present
Metadata Record: G00537
Related Metadata: G00130

G00580
G00118
G01256
G01254
G00747

Surge Prominence and Flare in H-alpha

N
at
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na

l S
ol

ar
 O
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er

va
to

ry
DATA SETS

Solar H-alpha Flares – 1938-present
Solar X-ray Flares – 1968-present
Solar H-alpha Flare Index – 1976-present
Comprehensive Flare Index - 1955 – 1980
Solar Radio Bursts – 1960 – present

MAIN LINK
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflar
es.html
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SOLAR DATA SERVICES
Solar Features – Flares – H-alpha

BACKGROUND
Title: Solar Features Tables – Flares – H-
alpha
Description: Comprehensive solar flare list 
derived from numerous solar observatories 
viewing in H-alpha (636.5 nm).  These data  
Archival data includes 1938 to present.  
Source:  Ground-based solar observatories; 
USAF SEON (Holloman, Learmonth, San Vito) 
& Kanzelhöhe Solar Observatory (Austria)

STATUS
Media: available on-line
Dates: 1938 - present 
Metadata Record: G01256
Related Metadata: G00580

G00537
G00118
G00747

DATA SET
• Solar H-alpha Flare events - 1980-present

http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#halpha

• Early H-alpha solar flare data 1938-1999
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#halpha

- Archive also includes:
Flare patrol intervals – 1955-present 

Solar Flare List – H-alpha

October 2003
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SOLAR DATA SERVICES
Solar Features – Flares – X-rays

BACKGROUND
Title: Solar Features table – Flares – X-rays
Description: Yearly tabular lists of solar flare 
observed by the GOES (XRS) and SOLRAD 
satellites.  Solar X-rays can only be observed 
from space. 
Source: GOES and SOLRAD satellites

STATUS
Media: available on-line
Dates: 1968 - present 
Metadata Record: G01256
Related Metadata: G00537

G00118
G00747

DATA SETS
• Solar X-ray Flares – 1968 – present

SOLRAD X-rays – 1968-1974
GOES XRS X-rays – 1975-present
http://www.ngdc.noaa.gov/stp/SOLAR/ftpsolarflares.html#xray

- Archive also includes:
Non-NGDC hard X-ray solar flare data sources

Solar Flare List – X-rays

2005
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SOLAR DATA SERVICES
Solar Features – Flares – Solar Radio Bursts

BACKGROUND
Title: Solar Radio Event Tables of Fixed 
Frequency Bursts, Radio Flux Densities, and 
Radio Spectral Events
Description: Tables of solar radio bursts 
classified in discrete frequency bands and 
spectral content.
Source: Ground-based solar observatories

STATUS
Media: Available on-line
Dates:  1960 – present 
Metadata Record: G00130
Related Matadata: G00537

DATA SETS
• Solar Radio Bursts - 1960 - present

http://ngdc/stp/SOLAR/ftpsolarradio.html#fixedbursts

• USAF RSTN – 1980-present
http://ngdc/stp/SOLAR/ftpsolarradio.html#onesec

• Solar Spectral Data – 1967-present
http://ngdc/stp/SOLAR/ftpsolarradio.html#spectralevents

• Stanford Solar 9.1 cm – 1962-1973
http://ngdc/stp/SOLAR/ftpsolarradio.html#stanford

• East-West solar radio – 1957-present (SGD 
only)



50

SOLAR DATA SERVICES
Solar Features – Prominences/Filaments

BACKGROUND
Title: Solar Prominences and Filaments
Description: Solar prominences and filaments 
appear as dark filamentary objects on the solar 
disk (filaments) and as protuberances on the 
edge of the solar disk (prominences).  The are 
viewed in H-alpha and Ca-K line emissions 
from the solar chromosphere. 
Source: Ground-based observatories

STATUS
Media: Available on-line
Dates: 1919-present
Metadata Record: G00534

G00636

Prominence in H-alpha (656.1 nm)

DATA SETS
• Prominences & Filaments - 1957-present
• Cartes Synoptiques de la Chromosphere –
1919-present

• Solar Filament Disappearances – 1964-1980

MAIN LINK

http://ngdc/stp/SOLAR/ftpfilaments.html
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SOLAR DATA SERVICES
S/F – Prominences/Filaments – Listings

BACKGROUND
Title: Solar Prominences and Filaments
Description: Solar prominences and filaments 
appear as dark filamentary objects on the solar 
disk (filaments) and as protuberances on the 
edge of the solar disk (prominences). Data set 
contains tabular listings of solar prominences 
and filaments measured by solar observatories.  
Source: Various ground-based observatories, 
including USAF SEON

STATUS
Media: Available on-line
Dates: 1957 – present
Metadata Record: G00534

DATA SETS
• Prominences & Filaments - 1957-present

http://www.ngdc.noaa.gov/stp/SOLAR/ftpfilaments.html#filaments
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SOLAR DATA SERVICES
S/F – P/F – Cartes Synoptiques

BACKGROUND
Title: Solar Maps, Prominences and Filaments
Description: Tabular listing of derived 
information from solar synoptic charts project 
the sun's "surface" onto a rectangular grid.  
Each chart (not shown) spans a 27-day solar 
rotation., the time required for the sun to make 
one complete rotation. 
Source: Meudon Solar Observatory (France) 

STATUS
Media: Data available on-line
Dates: 1919 – 1989
Metadata Record: G00536

Cartes Synoptiques de la Chromosphere

DATA SETS
• Cartes Synoptiques – 1919 – 1989

http://www.ngdc.noaa.gov/stp/SOLAR/ftpfilaments.html#cartes

Carte Synoptiques Solar Filaments - 1919 - 1957
Carte Synoptiques Active Centres - 1957-1989
Carte Synoptiques Solar Filaments - 1957-1989

Note: Cartes Synoptique drawings were included 
in the SGDs through 1989.  
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SOLAR DATA SERVICES
S/F – P/F – Filament Disappearances

BACKGROUND
Title: Solar Features – Prominences/Filaments 
– Disappearing Filaments
Description: Tabular listing of disappearing 
solar filaments or “disparition brusque” can be 
used as a proxy for solar energetic particle 
events.  This catalog is a listing of solar 
filament disappearances observed in H-alpha 
imagery.  The list was compiled by C.S. Wright.
Source: Culgoora solar observatory and the 
Boulder observatory.

STATUS
Media: Data available on-line
Dates: 1964 – 1980
Metadata Record: G00536

DATA SETS
• Solar Filament Disappearances - 1964-1980

http://ngdc/stp/SOLAR/ftpfilaments.html#disappearances

Originally published  in UAG-
100, “Catalog of Solar Filament 
Disappearances 1964 - 1980”
by C.S. Wright Feb ’91.

Catalog of Disappearing Filaments
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SOLAR DATA SERVICES
Solar Features – Plage Regions

BACKGROUND
Title: Solar Features – Plage Regions 
Description: Tabular listings of solar chromo-
spheric plage regions (data & indices) 
measured in Ca II K (393.4 nm). SGD tables 
list daily white light sunspot regions are tied to 
the overlying Ca K plage regions each day.
Source: Ground-based solar telescopes; Mt 
Wilson, San Fernando, Big Bear, etc.

STATUS
Media: Available on-line
Dates: 1915 – 1998
Metadata Record: G10111

DATA SETS
• Data – 1915-1998

Mt Wilson daily Ca plage areas 1915-1984
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#m
twilson
San Fernando K-line facular - 1988-1998
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#sa
nfernando
McMath/Hale/Big Bear - 1942-1987
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#m
cmath

• SGD Tables – Active regios – 1969-1982
http://www.ngdc.noaa.gov/stp/SOLAR/ftpcalcium.html#sgd

San Fernando K-line facular
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SOLAR DATA SERVICES
Solar Features – Faculae & Sunspot Areas

BACKGROUND
Title: Solar Features – Faculae & Sunspot 
Areas
Description: Listings of the positions & areas 
of sunspots and faculae measured at the Royal 
Greenwich Observatory from 1874-1955.  
Between 1955-1-76 Greenwich produced daily 
summaries only. 
Source: Royal Greenwich Observatory, UK

STATUS
Media: available on-line
Dates: 1874-1976
Metadata Record: TBD

DATA SETS
• White light faculae & sunspot area by group -
1874-1955
http://ngdc/stp/SOLAR/ftpwhitelightfaculae.html

• Photoheliographic results - daily summaries -
1956-1976
http://ngdc/stp/SOLAR/ftpwhitelightfaculae.html

White-light Faculae/Sunspot Areas 
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SOLAR DATA SERVICES
Solar Features – Sunspot Regions

BACKGROUND
Title: Solar Features – Sunspot Regions
Description: Daily measurements of sunspots 
and characteristics from a variety of sources
Source: Ground-based observatories

STATUS
Media: available on-lne
Dates: 1874 - present
Metadata Record: TBD

DATA SETS
• Sunspot region data – 1958-present

http://ngdc/stp/SOLAR/ftpsunspotregions.html#catania

• Greenwich Heliophysical Observatory Archives 
- 1874-1976
http://ngdc/stp/SOLAR/ftpsunspotregions.html#greenwich

• Debrecen Heliophysical Observatory Data --
1977-present
http://ngdc/stp/SOLAR/ftpsunspotregions.html#debrecen

• Sunspot Region Tilt Data from Mt. Wilson and
Kodaikanal Observatories 1917-1985
http://ngdc/stp/SOLAR/ftpsunspotregions.html#mtwilson

Annual Mean Sunspot Area
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I would appreciate having you consider the 
following:

What are your general thoughts regaring the 
archived datasets within NGDC

How useful is the SGD for the solar physics 
community

What recommendations  you have for 
maintaining the existing datasets within the 
archive

Where do you believe I should go in the 
future

SOLAR DATA SERVICES
Future Directions


