
Global Solar Activity Data Portal
for Long-Term Forecasting

Irina N. Kitiashvili1, Vincent Wang1,2, Matthew Vu1,3, Jia Jun Yu1,4, Arthur Foy1,5, 
Steven Pokrandt1, Shubha S. Ranjan1, Ryan C. Spaulding1, Donald G. Deardorff1

1NASA Ames Research Center, 2Purdue University, 3George Mason University,
4University of California, Berkeley, 5University of California, Santa Cruz

This work is supported by the NASA Heliophysics Supporting Research, Heliophysics Guest Investigator, 

& NASA DRIVE Center Programs (COFFIES project).



Solar Cycle Prediction: Sunspot number as model input
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Solar Cycle Prediction: Sunspot number as model input
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Solar Cycle Prediction: 
    Synoptic magnetograms as model input

EnKF analysis
of the past

solar activity

EnKF prediction
of solar activity

EnKF analysis
of the past

solar activity

EnKF prediction
of solar activity



Solar Cycle Prediction: 
    Synoptic magnetograms as model input

Kitiashvili 2020
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Observations of Solar Activity

❖ Sunspot number
❖ Total Solar Irradiance
❖ Solar wind
❖ Polar faculae
❖ Surface magnetic fields
❖ Solar corona 
❖ Differential rotation
❖ Meridional circulation

ULYSSES/SWOOPS

1D observations

SDO/AIA



Observations of Solar Activity

SDO/AIA

❖ Sunspot number
❖ Total Solar Irradiance
❖ Solar wind
❖ Polar faculae
❖ Surface magnetic fields
❖ Solar corona 
❖ Differential rotation
❖ Meridional circulation

2D observations

NSO/SOLIS, MDI/SoHO, HMI/SDO

No subsurface
magnetic field observations
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GSA Portal: Data Flow

MySQL Database

migrate_to_db.pyData sets

GSA Server

Single data files
(e.g. solar irradiance, helioseismology)

Pregenerated 

previews
Pandas, fitsio

New data sources & database upgrade



Data Processing and Visualization: 1D



Data Processing and Visualization: 1D



Data Processing and Visualization: 2D



Data search and retrieval



Data search and retrieval

A Python script is automatically generated for selected data sources 

and time range to download the data sets.



Conclusions

• For analyzing and forecasting solar activity, we are 
developing the Global Solar Activity data portal, which 
collects observations from multiple sources, including data 
from space missions, ground observations, and historical 
data. 

• The data portal will be publicly available as a part of the 
NASA Helio Portal in 2025.
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