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Abstract  This paper analyzed theoretically the short period variability of the sunspot activity beginning from January 
2010 till September 2010. Sunspot data are taken from Solar Influences Data Analysis Center (SIDC). We focused on the 
number of sunspots each month and correlate it with sunspot are aparameter. From the analysis, it is found that there is a 
litt le correlation between the amplitude of a cycle. The pattern shown an almost linear relat ionship between both 
parameters. It also showed that the highest sunspot number per day that has been recorded is in May. The Sun was found to 
be most active in August and passive in April according to the number o f sunspots. Uniquely, there is also no sunspot at all 
in a day. Th is study gives some interesting and potentially important clues especially in understanding the physical 
processes responsible for the solar activity  and the solar cycle phenomena. Based on our analysis, we found that the 
average relation between sunspot number, R  and sunspot area, A is A = 5.179R . 
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1. Introduction 
The Sun is currently in its most quietest phase of the 11 

year solar activity cycle. Based on this phenomenon, the Sun 
produces its unique effect on the earth’s magnetic field due 
to the low levels of solar activity. Sunspots are classified as a 
temporary phenomena occur on the photosphere of the Sun 
with a temperature of roughly 3000–4500 K that appear 
visibly as dark spots compared to surrounding regions.The 
sheaf of magnetic flux tubes standing in the photosphere, 
filling with umbra and fanning out above where the first 
recognized evidence of Sun’s intriguing complexity. It is 
widely known that the total area of all sunspots visible on the 
solar hemisphere is one of the fundamental indicators of 
solar magnetic activity. Meanwhile,it is believed that 
magnetic indicators play  a fundamental role because intrinsic 
variations of the solar brightness on a time scale of days to 
decades. According to our current understanding, this 
phenomenon is caused by changes in the magnetic field  at 
the solar surface[1,2,3,4,5]. Based on a consistent 
measurement since 1874, sunspot data provide a proxy of 
solar activity over more than 130 years that is regularly used 
to study the solar cycle o r to reconstruct total and spectral 
irradiance at earlier times[6,7,8,9,10]. 

Based on previous studies, the relationshipbetween total  
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corrected sunspot area, A (in millionths of the visible solar 
hemisphere) and sunspot number R is not particularly good 
for daily values, although it has often been stated that the 
relat ionsh ip  becomes  bet ter when  us ing an  average of  
monthly or yearly. In fact, the claim has been made that for 
monthly or yearly averages the average relat ion between A 
and R is simply described as A = 16.7 R[11]. It was observed 
that in some cases, the scatter is significantly h igher in such 
cycles, large areas are observed while R remains low when 
studying the relationship between A (sunspot area) and R 
(sunspot number) for indiv idual cycles [12]. Consequently, 
the average size o f sunspots or the average number of 
sunspots per group  (or act ive reg ion) would have been 
different in cycles 21 and 22 than in previous cycles [13]. 

The variat ion of nine (9) months period of sunspot number 
and sunspot area is discussed on the basis of daily sunspot 
number in the 23rd solar cycle. In this work we examine: 1) 
the short term variability from January 2010 t ill September 
2010 of sunspot number and sunspot area; and 2) investigate 
the correlation between both parameters and identify the 
unusual condition that might happen in solar activities. 

2. Data Analysis 
Sunspot data from Solar Influences Data Analysis Center 

(SIDC) are used in this study. This catalogue holds records 
including date, sunspot number, sunspot area and class of 
association solar flare events. It also has compiled the 
longest and most complete record o f sunspot areas. The 
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SIDC includes the World Data Center for the sunspot index 
and for space weather forecasting. Averaged of latitudes and 
longitude of each sunspot group are employed to get the 
mean sunspot area. Area of the sunspot can be represented as 
the following equation: 

AM=AS106/2πr2cos(b)cos(L-L0)        (1) 
where, 

AM =sunspot area in millionths of the Sun's visible 
hemisphere, 

= the angular distance on the surface of the Sun from the 
center of the disk of the group,  

AS = measured sunspot area (square mm or square inch),  
R = radius of solar drawing (mm or inches),  
B =heliographic lat itude of sunspot group (degrees),  
L = heliographic longitude of sunspot group (degrees) and  
L0 = heliographic longitude of the center of the disk 

(degrees) 
Meanwhile, the well known formula of sunspot number is 

R = k (10 g + s)                   (2) 
where, 

s is the number o f individual spots, 
g is the number of sunspot groups, and 
k  is a factor that varies with location and instrumentation 

3. Results and Analysis 
For analysis and theoretical purposes, we selected data 

that were periodically collected from the NOAA SWPC 
website for a total of n ine (9) months. Daily observation 
and analysis were made throughout this period. Table 1 
showed the average value of sunspot average number, R and 
sunspot area (millionths), A of each  month. We analyzed 
the data early of January till end of September 2010. 

Table 1.  Sunspot average number and sunspot area (millionths) for each 
month 

Month Sunspot 
Number (R) 

Average of Sunspots 
Area (millionths) (A) 

January 661 161 
February 868 126 

March 768 157 
April 336 51 
May 619 39 
June 539 64 
July 717 134 

August 875 167 
September 873 264 

We examined the Group sunspot numbers and sunspot 
area reported by Solar Influences Data Analysis Center 
(SIDC). Little correlat ion was found between the amplitude 
of a cycle with almost linear relat ionship between both 
parameters. From the analysis, it shows that the highest 
sunspot number per day that has been recorded is in May. As 
can be seen, the Sun was found to be most active in  August 
and least active in April according to  the number of sunspots. 
There is also no sunspot at all in  a day. This study gives some 

interesting and potentially important clues for understanding 
the physical processes responsible for the solar activity and 
the solar cycle phenomena. The highest average of sunspot 
area was also recorded in  September but the lowest average 
of sunspot area was recorded in May. The trend of sunspot 
variations also showed the minimum range. Our analysis 
proved that the Sun is now still in a minimum cycle although 
we expected that the maximum cycle will be in early  of 2013. 
Due to the behavior of the Sun, there is also not much impact 
of weather and climate changes in this period on Earth. This 
behavior should be reflected in sunspot models of the solar 
cycle and may help to predict the maximum cycle. 

Obviously, this period also varies with time and it  is even 
not stable in min imum section in the solar cycle. Th is can be 
proved as in Figure 1 and Figure 2. Based on the sunspot 
number, it is still considered as a low value and does not 
impact the climate change to the Earth.  

 

 
Figure 1.  The variability of sunspot numbers within nine (9) months 

In this work, we found that a good agreement between 
sunspot areas and sunspot number for the entire interval. In 
Figure 3, the p receding shows clearly  that the relation 
between yearly averages of sunspot area A and sunspot 
number R is not simply related, as has often been stated, as A 
= 5.179R. For the entire interval of Jan-September, a better 
description is A = (5.179 ± 3.5) R, where 3.5 is the standard 
deviation of the rat io. This value of correlation compares 
quite small to the longer period of analysis in timeframe 
(1875–1976), the relation is better expressed as A = (14.1 ± 
3.2) R , while during the most recent timeframe (1977–2004), 
the relation  is better expressed as A = (9.8 ± 2.1) R . Certainly, 
A versus R is highly linearly correlated (r >0.97) for both 
time frames, although it appears very likely that A as 
measured today is underestimated, and R  may be slightly 
overestimated. It seems that the evidence is not enough of 
nine (9) month period to consider as an appropriate data in 
order to predict the next sunspot number and sunspot area. 
However, it is still important to support the pattern of solar 
activities during this shorter period. 
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Figure 2.  The variability of sunspot area within nine (9) months 

 
Figure 3.  The relationship between sunspot number and sunspot area within nine months 

4. Conclusions 
With regards to possible future work, the work presented 

in this paper has confirmed that correlation between sunspot 
number and sunspot area can  predict solar and geomagnetic 
activity levels since eruptive events (solar flares, and 
sometimes coronal mass ejections which cause geomagnetic 
activity). One project in particular is to look at a number of 
sunspots from the beginning of the evolution which have 
corresponding on the significant pattern to try and 
understand the kind of similarity and compare the 
distribution and classify it so that it  will could  produce such a 
source/hint and whether the same cycle or not. As the new 
solar cycle commences we are bound to find a whole host of 
new and interesting events to study and new questions that 
need answered. In the near future we would like to continue 
this work by measuring the characterizations of sunspots in 
one cycle period by using Fourier analysis or wavelet 
analysis to investigate the daily, monthly and yearly sunspot 

number. Long term project also can be done and focus on the 
behavior of hemispheric sunspot number. 

We believe that our work is far from complete and we 
need to improve our understanding of the behavior of the Sun 
in order to predict the sunspot evolution patterns. 
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