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Fig.2 Yearly mean sunspot number from 1874 to 2013
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Fig.3 Time-varying sequence of the yearly mean of solar
rotation rate from 1874 to 2013
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Fig.5 IMFs and trend component of the solar rotation rate
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Table 1 The period and variance contribution rate of the IMFs of sunspot number and solar rotation

rate
Sunspot number Solar rotation rate
Component
Quasi-cycle/yr Contribution rate/% Order Quasi-cycle/yr Contribution rate/% Order
IMF1 5.4-10.8 7.62 2 2-5.8 45.46 1
IMF2 10.8 79.22 1 6.36 12.58 3
IMF3 20 3.84 4 10.8 7.76 5
IMF4 35 1.85 6 35 11.87 4
IMF5 140 3.94 3 70 3.17 6
IMF6 140 0.03 7 140 0.08 7
Res - 3.50 5 - 19.08 2
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Analysis of the Relationship between Solar Activity and Solar
Rotation Rate

WANG Jie!?  WANG Jian'® WANG Lin-lin® SUN Wei* XIAO Zhen-yu! ZHANG Hao!
LIANG Zhong!

(1 School of Geography, Nanjing Normal University, Nanjing 210023)
(2 Xingiao Senior High School, Changzhou 213002)
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(4 School of Mathematics, Physics and Statistics, Shanghai University of Engineering Science, Shanghai 201620)

AsstracTt It is widely believed that there is a certain connection between the change in the solar
rotation rate and solar activity, but the research conclusions of different scholars are contradictory: some
believe that the two are positively correlated, while some believe that the two are negatively correlated.
Further analysis is needed to reliably establish the actual relationship. This paper uses EEMD (Ensemble
Empirical Mode Decomposition) and other methods to calculate and analyze the correlation between
the solar rotation rate and sunspot number, as well as the phase relationship, in order to explore the
relationship between the change in the solar rotation rate and solar activity. It is found that the long-term
trend components of the two are significantly negatively correlated; the observed solar rotation rate lags
behind the sunspot variation by about 2 years and shows a significant negative correlation, with a sub-
significant positive correlation about 3 years ahead; the analysis of the correlation between sunspots and
solar rotation rate within each week of the 12th—23rd weeks of solar activity shows that the relationship
between the two is complex, but the negative correlation is more significant. This provides a new basis for
further understanding of the causal link between changes in solar activity and changes in solar rotation
rate.

Key words Sun: rotation, Sun: activity, methods: data analysis, interrelationships

34-8



