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Image Noise caused by Solar Flares
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Abstract

Due to large-scale solar flares at the end of October 2003, image noise of visible and 3.9-micrometer
channels on GOES (Geostationary Operational Environmental Satellite) Imager temporarily increased.
Black and white dots appeared on images irregularly, and the number of the dots shows good correlation
with the proton flux data observed by GOES-11. As compared between visible and 3.9-micrometer channels
in the number of the dots, good agreement on GOES-9 and -10 was found while GOES-12 visible channel
had a small amount of dots. The brightness distribution of the black and white dots was similar to normal
distribution, not uniform distribution.

High correlation with the proton flux indicates that the black and white dots were caused by solar
high-energy particles. It is suggested that the high-energy particles hit on photovoltaic detectors are a source
of the noise because only the visible and 3.9-micrometer channels had the black and white noise and other
infrared channels hadn't.

The black and white noise appeared on the cloud images as an isolated dot, so that it is possible to remove

or reduce the noise by a median filter accompanied by image degradation.
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The increased image noise with the solar flares is undesirable for cloud imagery application, while the black and white

noise will give some information on space environment.
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GOES-11 Proton Flux ( >=50MeV )
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