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The sunspots are the most visible 

manifestation of solar activity

and with the longest record



The original “relative sunspot number”, known also as 

“Wolf number” or “Zurich international sunspot number”, 

was defined by Wolf as 

RZ = k (10G + N)



More reliable to count the number of 
sunspot groups



R
G

= 12.08 G

Linear relationship between the number of 

sunspot groups and the number of 

sunspots



However, RZ and RG are not identical
the main difference – the long-term trends
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Sunspot number workshops

SSN1 – September 2011

SSN2 – May 2012

Mini SSN Workshop

September 2012

SSN3 – January 2013

SSN4 – January 2014



Sunspot Index and Long-
term Solar Observations 

“Since July 1st 2015, the original Sunspot number 

data are replaced by a new entirely revised data 

series.”

SIDC (Solar Influences Data analysis Center)

created in 1980 in the Royal Observatory of Belgium as a World Data Center with 

the task to continue the International relative sunspot number record after the 

decision of the new director of the Swiss Federal Institute of Technology J.O. 

Stenflo to terminate the 130-year-long Zürich sunspot number observational 

program initiated by R. Wolf





The difference is mainly before 1885

Kopp et al. (2016)





Difference between the two series … gone



Consequences of the recalibrations



VarSITI Project “Long-term 
solar variability and sunspot 
indices”

Based on the knowledge of the mechanisms of solar activity and observations of 

its various solar and terrestrial manifestations, to answer two questions: 

-whether there were century-to century variations of solar activity in the last 400 

years

-whether the differences in the long-term variations of different sunspot indices 

(e.g. sunspot number and sunspot group number) are due to calculation or 

methodological errors and the indices need to be reconciled, or are due to 

physical reasons and the differences can give additional information about the 

way the Sun operates. 



Is it justified to aim at “rectifying” the discrepancy 
between the Wolf and group numbers?

Their ratio varies in quite a systematic way

R
G

= 12.08 G



Number of sunspots per sunspot group

The number of sunspots per 

sunspot group has solar cycle

and cycle-to-cycle variations



S – simple gro

(Zurich classe

and B)

M – medium 

(class C)

L – large grou

(classes D, E, F

F – final group

(class H) = dec

remnants of M

L groups

The number of 

different groups 

varies differently



The complexity of a sunspot 
group (and the number of 

sunspots in it) increases with its 

magnetic field.
Sheeley, 1966)

The sunspot magnetic field varies in the sunspot 

cycle (Pevtsov et al., 2012)

The discrepancy between the sunspot number 

and the group sunspot number is a real feature 

reflecting  variations in the operation of solar 

dynamo.


