
Gleissberg (88-yrs) and de Vries (205-yrs) cycles 
do not occur consistently through the Holocene 
reconstruction4 of total solar irradiance (TSI) (Fig 3). 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Spectra of the TSI reconstruction for 
different time windows in the Holocene. Red points 
mark frequencies with significant spectral power 
(p=0.1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Blue lines - proportion of records that have 
significant power (p=0.1) at each frequency. Red 
dashed line - the expected proportion. Frequencies 
highlighted with a red point are significantly (p=0.1) 
above this background. Number of records is shown 
by the lower red line. Orange bands - frequencies 
that have significant power in TSI reconstruction. 
Dashed pale blue lines - 88 and 205 year-1 cycles. 
 
• No window has more records with Gleissberg (88-

yrs) or de Vries (205-yrs) cycles than expected. 
• There are not significantly more 88 or 205 year 

cycles in time windows with these periods in TSI  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Distribution of tree-ring width records 
analysed. Records in red have significant spectral 
power near the Schwabe cycle. 

We hypothesise that if solar variability is an 
important determinant of climate, these cycles will 
occur more frequently in proxy records during time 
windows with the cycles in TSI. 
 
We test this with a compilation (Fig 4) of high-
resolution Holocene proxy-climate records collated 
from various sources. 
 
 
 
 
 
 
 
 
Figure 4. Proxy data used in at least one time 
window. No tree-ring records were used. 
 
For each time window, we 
• Select proxy records that met standards for 

resolution and coverage 
• Identify significant frequencies (Fig 5).  
• Report the percent of records that have significant 

power at each frequency (Fig6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Red points - frequencies that have 
significant (p=0.1) spectral power in the time window 
0-2000 BP. Orange bands - frequencies that have 
significant power in TSI. 
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The strength of the relationship between 
variations in solar activity and climate is 
contentious. Some authors find that solar 
variability has relatively little effect1, but numerous 
papers report evidence of the impact of solar 
variability on palaeo-proxy climate data. This 
suggests that solar variability is an important 
determinant of climate variability. This evidence 
needs to be treated with caution because of  
1. methodological problems in many papers2 

• eyeball-correlations of proxies 
• multiple testing 
• chronological adjustments to maximise 

correlations 
• confounding of solar variability by volcanic 

forcing during last millennium 
2. publication bias  

• few papers reporting non-significant results are 
published 

To avoid these problems we undertake a systematic 
review of high-resolution proxy data to detect solar 
cycles. 

Figure 1. a) Spectral 
power of annual 
sunspot numbers . 
90% significance level 
assumes the multi-
taper spectrum is 
locally white.  
b) spectral power of 
the Herring Alpine 
(Alaska) tree-ring 
widths record. 
c) percentage of the 
ring-width records 
that are significant at 
p=0.1 by frequency.  
 

We test for the 11-year Schwabe cycle in a 
sample of tree-ring data3 from the World Data 
Centre for Paleoclimatology.  
 
• Interval AD 1750 - 1950 
• 752 tree-ring width records met criteria for signal 

quality and sample depth  
• Annual sunspot counts show a clear spectral peak 

centred at 11 years (Fig. 1a).  
 
Some tree-ring width records have significant power 
at 11 years-1  (Fig. 1b), but fewer than 10% of the 
records  exhibit significant power at p=0.1 (Fig. 1c), 
and these are scattered geographically (Fig 2).  

We conclude that we do not find robust evidence 
of Schwabe (11-yrs), Gleissberg (88-yrs) or de Vries 
(205-yrs) cycles in palaeoclimate data.  
 

We are working to increase the number of proxy 
records included in this analysis and perform 
additional tests. 
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