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Abstract: Solar is one of the original driving forces for the earth climate formation, however, how much influence does the solar
activity on the earth climate? What are the mechanisms and modes involved in the progresses? And the amplification effect
proposed by predecessors is still on debate. Based on the advances in the national basic research program of China that “a study
of impacts of astronomical and earthly motility factors on climate change”, this paper provides an overview of the influence and
effect of solar variability on some critical components of climate system. The spatio-temporal selectivity in the climate system
responses to solar activity forcing is described. We point out that the solar activity effect on polar region and convective region
over tropical Pacific Ocean can be amplified by the monsoon activity, and ultimately affect the global climate.
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Fig. 1 Correlation coefficients between the near-surface air temperature averaged for DJF and F10.7 cm: (a) HS years,
only contours with the absolute values more than 0.2 have been plotted; (b) LS years. Contour interval is 0.1, and solid/
dashed lines indicate positive/negative correlation. Light and heavy shadings indicate the correlations exceeding the 90%
and 95% confidence levels, respectively
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Fig. 2 After removing ENSO signal, the correlation
coefficients between JJA mean F10.7 index and OLR. (a)
Contemporaneous correlation coefficients; (b) OLR lags
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confidence level above 95% (student’s t test)
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Fig. 4 Geopotential height anomaly during Northern
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and cold equatorial Pacific period (LS-WE)
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Fig. 5 Composites of annual sea surface temperature anomaly (SSTA) during the peak year (a) and following 1, 2, 3
year (b, ¢, d) (unit: ‘C). Black dot shade regions represent the result in these areas is above the 90% confidence level
(student’s t test)
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Fig. 6 Possible approaches of solar activity affecting Earth’s climate
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