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Solar 11-year cycle —

Based on Tree rings:
No dating error

Sunspot number —

Galactic Cosmic Rays

Based on Ice core:
A few years of errors in dating
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Miyahara et al., 2008; 2009
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solar cycle

30-50 % Increase of GCRs at
Every other solar cycle (at negative polarity)
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Data:

1. Daily Outgoing Long-wave Radiation
Duration : 1979/Jan — 2004/Dec
10 x 10 degrees grid

2. MODIS terra/aqua cloud fraction
Duration : 2000/March —

=5 & High clouds:
A Low cloud top temperature
Low outgoing long-wave radiation

5 Outgoing Longwave Radiation(OLR)

5~ monitoring high-altitude clouds
Low clouds: O
High cloud top temperature
High outgoing long-wave radiation
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Galactic Cosmic Ray Flux
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Red: Solar flares (Coronal Mass Ejections (CMEs))

Black: Current sheet passage
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