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Modern Classification System for Solar Flares

Classification Peak flux range [W/m2]
A < 10-7

B 10-7 – 10-6

C 10-6 – 10-5

M 10-5 – 10-4

X > 10-4

Cited from Wikipedia
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According to the peak flux in watts per square metre (W/m2) 
of soft X-rays with wavelengths 0.1 to 0.8 nanometres, as 
measured by GOES satellites in geosynchronous orbit

On average, X-class flares occur 2 or 3 times a year. M-class, 
20 – 30 times and C-class, about 300 times.



総務省 宇宙天気予報の高度化の在り方に関する検討会（第1回）配布資料 宇天-1-2より引用
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Will the peak occur 
in 2025?

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 



The next peak period will be between January and October 2024.

New Prediction by NOAA/SWPC
(October 2023)

Cited from NOAA/SWPC website
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Solar energic particles

Solar wind

Flare X-ray emission

Interplanetary disturbances

Arrival time at Earth

minutes
Shortwave radio blackout

days

daysminutes

Coronal hole

Flare

Disturbance of aeronautical radio

Power grid outages

Collisions due to degraded positioning accuracy

Satellite failures

Radiation exposure of 
astronauts and aircrews

Examples of possible impairments

Radiation exposure of astronauts

Occurrence of space weather events and disorders

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 
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Ionosphere

X-rays

Ultraviolet rays
Flare occurrence

Dellinger effect

Shortwave radio disturbance

Widely affected mainly in day-side areas

Impacts on satellite positioning

Impacts on airport control radar

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 

The effects on the Earth which appear about 8 minutes after the flare occurrence 
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Widely affected particularly in the 
Arctic and Antarctic regions Ionosphere

Flare occurrence
Solar energic particles

Shortwave radio disturbance

Impacts on the internal 
circuits of the satellites

Impacts on telecommunications

Radiation exposure 
of astronauts

Radiation exposure 
of aircrews

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 

The effects on the Earth which appear 30 
minutes to 2 days after the flare occurrence 
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Globally affected

The electricity grid are strongly 
affected at high altitudes.

Impact on power lines

Impacts on satellite positioning

Shortwave radio disturbance

Ionosphere

Electrification of satellites

Flare occurrence

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 

The effects on the Earth which appear 2 to 3 days after the flare occurrence 



Cited from Space Weather Forecast (https://swc.nict.go.jp)
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Cited from JISCARD website (http://www.jiscard.jp/index.shtml)

Space Radiation Environment Surrounding the Earth
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Flare

The Sun

Galaxy

The Earth

Galactic cosmic rays: GCR
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Exposure dose rates due to cosmic rays around the world : Calculated by WASAVIES

Altitude

Above the ground

Max

Under Normal Conditions

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 

WASAVIES: WArning System for AViation
Exposure to Solar energetic particle
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During a Solar Flare

Exposure dose rates due to cosmic rays around the world : Calculated by WASAVIES

Altitude

Above the ground

Max

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 
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Chest X-ray
Stomach X-ray
Chest CT scan

At worst

The exposure dose rate by cosmic 
rays on the ground is negligibly small 
compared to medical exposure.

Meeting of Study Group on the Advancement of Space Weather Forecasting, The Ministry of Internal Affairs and Communications 

During a Solar Flare

Under Normal Conditions

Annual exposure dose limit for the general public
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