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[(*SO—13] Long term variability of the Sun and climate change

I1-+Hyun Chol’z, Heon—Young Chang!, Kyung—-Seok Cho® & Young—Sil Kwak?
'Kyungpook National University, “Korea Astronomy & Space Science Institute

We explore the linkage between the long term variability of the Sun and earth's
climate change by analysing periodicities of time series of solar proxies and global
temperature anomalies. We apply the power spectral estimation method named as the
periodgram to solar proxies and global temperature anomalies. We also decompose
global temperature anomalies and reconstructed total solar irradiance into each local
variability components by applying the empirical mode decomposition EMD) and
Maximal overlap discrete wavelet multi resolution analysisMODWT MRA). Powers for
solar proxies at low frequencies are lower than those of high frequencies. On the other
hand, powers for temperature anomalies show the other way. We fail to decompose
components which having lager thar 40 year variabilities from EMD, but both residuals
are well decomposed respectively. We determine solar induced components from the
time series of temperature anomalies and obtain 39% solar contribution on the recent
global warming. We discuss the climate system can be approximated with the second

order differential equation since the climate sensitivity can only determine the output
amplitude of the signal.
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