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The following is the Butterflydiagram, which, per 2016 May 31, contain 33.309 sunspot regions. 

Listing of sunspot regions start at 1874 May 09, thus count is for 51889 days total. 

Complete Butterflydiagram for period 1874 - 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A total of 852 sunspot regions reached 1000 millionths of the visible hemisphere, 

meaning 2,56% of those reached or exceeded that threshold 1874-2016. 

 

Number of >1000mvh sunspotregions in 22yr totals 

 

 

Rotation no. 1689 (November 1979) 

marks the maximum 13 rotations with 708 regions that period (~354 days) 

 

 



The average region latitude 13-rotations (~354 days) per hemisphere 

 

 
 

The 25 largest sunspot regions period 1874-2015 

 
 The yearly RGO and USAF/NOAA data files, Sunspotregions >1000 mvh  

      

 Reg Lat Long Rot. First day max date Last day MvH max 

1 14886 -24,47 83,69 1252 30.03.1947 08.04.1947 14.04.1947 6132 

2 14417 26,03 297,91 1236 29.01.1946 07.02.1946 12.02.1946 5202 

3 16763 13,04 86,80 1307 09.05.1951 19.05.1951 22.05.1951 4865 

4 14585 22,34 195,74 1242 19.07.1946 29.07.1946 03.08.1946 4720 

5 14851 -23,30 91,22 1251 03.03.1947 12.03.1947 17.03.1947 4554 

6 9861 21,04 34,73 968 18.01.1926 19.01.1926 31.01.1926 3716 

7 12673 17,05 225,04 1128 12.01.1938 21.01.1938 24.01.1938 3627 

8 5395 20,53 253,26 1813 06.03.1989 17.03.1989 24.03.1989 3600 

9 7977 -16,14 8,59 848 03.02.1917 14.02.1917 16.02.1917 3590 

10 12902 -12,42 52,59 1129 09.02.1938 20.07.1938 23.02.1938 3379 

11 12553 9,39 181,88 1124 28.09.1937 05.10.1937 10.10.1937 3340 

12 5441 -15,30 328,25 687 29.01.1905 02.02.1905 11.02.1905 3339 

13 12455 31,84 354,14 1122 22.07.1937 28.07.1937 05.08.1937 3303 

14 21482 12,72 164,99 1530 24.01.1968 01.02.1968 06.02.1968 3202 

15 8181 16,34 129,49 854 03.08.1917 09.08.1917 16.08.1917 3178 

16 3776 13,27 313,61 1723 11.06.1982 14.06.1982 25.06.1982 3100 

17 13937 11,68 209,86 1177 10.09.1941 21.09.1941 23.09.1941 3088 

18 5669 -17,79 81,37 1820 29.08.1989 03.09.1989 16.09.1989 3080 

19 6368 18,31 25,89 1836 12.11.1990 18.11.1990 27.11.1990 3080 

20 13394 -13,88 347,83 1150 26.08.1939 06.09.1939 07.09.1939 3054 

21 2421 -28,33 255,68 513 05.02.1892 10.02.1892 16.02.1892 3038 

22 13024 16,97 305,39 1138 05.10.1938 12.10.1938 18.10.1938 3003 

23 5682 13,75 161,88 696 14.10.1905 19.10.1905 26.10.1905 2995 

24 13405 -13,44 224,63 1134 01.07.1938 13.09.1939 14.07.1938 2993 

25 14813 -21,24 84,89 1250 05.02.1947 10.02.1947 18.02.1947 2944 

 



Counts number of regions within criteria mvh 

 

Number of   Number of    Number of 

mvh =/+ regions  mvh =/+ regions  mvh =/+ regions  

--------------------------------  --------------------------------  -----------------------------

--- 

0 18333  2000 13  4000 0 

100 5562  2100 12  4100 0 

200 2938  2200 17  4200 0 

300 1763  2300 14  4300 0 

400 1093  2400 10  4400 0 

500 819  2500 11  4500 1 

600 593  2600 5  4600 0 

700 454  2700 3  4700 1 

800 284  2800 5  4800 1 

900 229  2900 4  4900 0 

1000 165  3000 7  5000 0 

1100 143  3100 1  5100 0 

1200 108  3200 1  5200 1 

1300 67  3300 4  5300 0 

1400 74  3400 0  5400 0 

1500 60  3500 2  5500 0 

1600 30  3600 1  5600 0 

1700 38  3700 1  5700 0 

1800 21  3800 0  5800 0 

1900 23  3900 0  5900 0 

      6000 0 

      6100 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Normally a transit takes 13,6 days 

Lifetime 1st transit of sunspotregions, 22-year average 

By 1992 we saw the 22-year maximum of lifetime with 7,30 days. 

The minimum lifetime 22-years average was in 1932, same as in 2016. 

 

 

Latitude distribution: 

Average Latitude for 16739 Northern regions was 15,12 degs. 

Average Latitude for 16570 Southern regions was 15,10 degs. 

 



Average number of days between region creations. 

In 1878 and 1901 there were only 11 regions each of those years, so the average number of days 

between creations were 31,0 and 32,7 days respectively. 

In 1938 we have the top year record with 498 regions created. 

 

 

 

 

 

 

 

 



Regions per solar cycle: 

A total of 3774 regions belong to solar cycle 21 (1976-1986). 

The lowest cycle on this record is cycle 12 (1878-1890) with 1502 regions. 

 

 

 

Solar Cycles and Sunspot Regions 

Stage cycle commencing no. regions 

min cy: 11/12 12 15.12.1878 1502 

min cy: 12/13 13 27.01.1890 2101 

min cy: 13/14 14 17.09.1901 1646 

min cy: 14/15 15 28.06.1913 2237 

min cy: 15/16 16 27.03.1923 2066 

min cy: 16/17 17 13.10.1933 2660 

min cy: 17/18 18 16.03.1944 2940 

min cy: 18/19 19 18.04.1954 3555 

min cy: 19/20 20 13.09.1964 2997 

min cy: 20/21 21 19.02.1976 3774 

min cy: 21/22 22 26.07.1986 3085 

min cy: 22/23 23 27.05.1996 3035 

min cy: 23/24 24 02.12.2008 1539 

 



Next solar minimum may be predicted as an average commencing 01 October 2019, 

though four cycle lengths (start cycles 16-19)  

may indicate a minimum anything from 30 April to 21 June 2019. 
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BUTTERFLYDIAGRAM FOR SOLAR CYCLES 23 & 24, 1996-2019 

 

 

The x-axis represents number of days passed since 01 Jan 1996 

 

 

 

 

 

 

 



Classification distribution 

4602 4602 4602 

1st 
letter 

MODIFIED 
ZÜRICH 
CLASS 

2nd 
letter 

THE 
LARGEST 
SPOT 

3rd 
letter 

SUNSPOT 
DISTRIBUTION 

 
 
 

A 266 5,8 % x 874 19,0 % x 678 14,7 % 

B 608 13,2 % r 409 8,9 % o 3086 67,1 % 

C 958 20,8 % a 640 13,9 % i 456 9,9 % 

D 1701 37,0 % s 2031 44,1 % c 382 8,3 % 

E 486 10,6 % k 451 9,8 % 

F 171 3,7 % h 197 4,3 % 

H 412 9,0 % 

 

The most typical sunspotclassifications are DSO, BXO and CSO. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Distribution of and the most common classifications 1996-2016 

ZMcI CV count perc. Rank Class Number Perc. 

AXX 1 266 5,8 % 1 DSO 868 18,9 % 

BXO 2 605 13,1 % 2 BXO 605 13,1 % 

BXI 3 3 0,1 % 3 CSO 574 12,5 % 

HRX 4 71 1,5 % 4 HSX 293 6,4 % 

CRO 5 234 5,1 % 5 DAO 289 6,3 % 

CRI 6 3 0,1 % 6 AXX 266 5,8 % 

HAX 7 19 0,4 % 7 CRO 234 5,1 % 

CAO 8 95 2,1 % 8 ESO 110 2,4 % 

CAI 9 5 0,1 % 9 DSI 107 2,3 % 

HSX 10 293 6,4 % 10 EKC 99 2,2 % 

CSO 11 574 12,5 % 11 DRO 96 2,1 % 

CSI 12 5 0,1 % 12 CAO 95 2,1 % 

DRO 13 96 2,1 % 13 DAI 89 1,9 % 

ERO 14 1 0,0 % 14 FKC 82 1,8 % 

FRO 15 0 0,0 % 15 HRX 71 1,5 % 

DRI 16 4 0,1 % 16 EKI 60 1,3 % 

ERI 17 0 0,0 % 17 DAC 57 1,2 % 

FRI 18 0 0,0 % 18 DKC 49 1,1 % 

DAO 19 289 6,3 % 19 DKI 43 0,9 % 

EAO 20 22 0,5 % 20 ESI 37 0,8 % 

FAO 21 4 0,1 % 21 DHO 35 0,8 % 

DAI 22 89 1,9 % 22 EAC 30 0,7 % 

EAI 23 21 0,5 % 23 DKO 29 0,6 % 

FAI 24 6 0,1 % 24 EHI 28 0,6 % 

DSO 25 868 18,9 % 25 EHO 28 0,6 % 

ESO 26 110 2,4 % 26 EKO 28 0,6 % 

FSO 27 15 0,3 % 27 FKI 22 0,5 % 

DSI 28 107 2,3 % 28 EAO 22 0,5 % 

ESI 29 37 0,8 % 29 EAI 21 0,5 % 

FSI 30 6 0,1 % 30 CHO 20 0,4 % 

DAC 31 57 1,2 % 31 CKO 20 0,4 % 

EAC 32 30 0,7 % 32 HAX 19 0,4 % 

FAC 33 3 0,1 % 33 EHC 16 0,4 % 

DSC 34 9 0,2 % 34 DHC 16 0,4 % 

ESC 35 6 0,1 % 35 HHX 15 0,3 % 

FSC 36 1 0,0 % 36 FSO 15 0,3 % 

HKX 37 14 0,3 % 37 FHC 14 0,3 % 

CKO 38 20 0,4 % 38 HKX 14 0,3 % 

CKI 39 0 0,0 % 39 DHI 10 0,2 % 

HHX 40 15 0,3 % 40 DSC 9 0,2 % 

CHO 41 20 0,4 % 41 FHO 8 0,2 % 

CHI 42 2 0,0 % 42 ESC 6 0,1 % 

DKO 43 29 0,6 % 43 FSI 6 0,1 % 

EKO 44 28 0,6 % 44 FAI 6 0,1 % 

FKO 45 5 0,1 % 45 FHI 5 0,1 % 

DKI 46 43 0,9 % 46 FKO 5 0,1 % 

EKI 47 60 1,3 % 47 CSI 5 0,1 % 

FKI 48 22 0,5 % 48 CAI 5 0,1 % 

DHO 49 35 0,8 % 49 FAO 4 0,1 % 

EHO 50 28 0,6 % 50 DRI 4 0,1 % 

FHO 51 8 0,2 % 51 FAC 3 0,1 % 

DHI 52 10 0,2 % 52 CRI 3 0,1 % 

EHI 53 28 0,6 % 53 BXI 3 0,1 % 

FHI 54 5 0,1 % 54 CHI 2 0,0 % 

DKC 55 49 1,1 % 55 FSC 1 0,0 % 

EKC 56 99 2,2 % 56 ERO 1 0,0 % 

FKC 57 82 1,8 % 57 CKI 0 0,0 % 

DHC 58 16 0,4 % 58 FRI 0 0,0 % 

EHC 59 16 0,4 % 59 ERI 0 0,0 % 

FHC 60 14 0,3 % 60 FRO 0 0,0 % 

The first 10 ranked classifications are 74,9% of the 60 Z/McI-classes 



"CV - CLASSIFICATION VALUES after Malde" 

the ultimate measure of Solar activity 

The frequently referenced Relative-Numbering system after Wolf as a measure of solar activity has 

been known now for a long time. Normally one use the system of Relativenumbers by counting all 

visible spots, small or big, adding this to the number of sunspotgroups multiplied by the casual factor 

of 10. A socalled k-factor is additionally used because the aperture of a small or a large telescope in 
any case will decide how many individual spots you are able to see. The formula for Relativenumbers 

after Wolf is:  

R = k * ( 10 * g + f ) 

where 'k' is the k-Factor, 'g' the number of groups, 'f' the number of spots and R the Relativenumber 

after Wolf. Partly, (f.ex. the BAA in England) use 'g' as number of active areas to be valued as 2 if the 

group is more than 10 degress long but having the same center. 

This system has several disadvantages. You count all the spots you see in the telescope but you do 

not pay any attention to the size of the spots. A small pore of e.g. 30 mvh (millionths of the visible 

hemisphere), which is the smallest spot to be seen with a normal sized telescope, is counted as 1. A 

great spot of, let us say, 300 mvh is also counted as 1! Any keen solar observer, amateur of 
professional, who has some knowledge of solar physics, know that the potensial of activity in a small 

spot versus the great spot, has multiple differences! 

This is the main reason why I began thinking of some kind of system that would be valuating each 
sunspotgroup to their potensial for survival on the disk. A pore with a short and quiet life versus a 

major group with a longer and much more vigourous biography. 

"Classification Values" I "invented" as a project in 1978 (25th July) and with several improvements 

the system went into the trial phase from 15 August 1981. This phase is now hopefully over, since 

the experience is so good. 

In this article I shall explain how this new experiment has proven good existence and also go further 

into the question of disadvantages of the R-system. This is not meant to critisize the existence of the 
R-system but point out that other kind of measures, as for instance tracking solar flux-numbers, or 

perhaps the CV, would hopefully pinpoint the solar activity more accurate. You may judge for 

yourself! 

You may well know that solar sunspotgroups are classified with the Zürich-system with the letters A, 

B, C, D, E, F, H, and additionally the letters G and J (Waldmeier). The classifications in the modern 

professional solar astronomy includes classes G and J into the letters E, F and H. In 1973 Patrick S. 

McIntosh from the NOAA, USA developed a comprehensive system, the Zürich/McIntosh-

classifications, building on the 7 modified Zürich-classes and added two more letters (McIntosh) 

describing the sunspot groups in respect to magnetical complexity, extent and distribution. The 

result of this extension was 60 defined sunspotgroupclassifications. Each of the three criteria (letters) 

contribute to the idea of how a certain solar region, for instance, Dkc, may look like appearing on the 

solar disk. 

The following main criteria has to be understood: 

(Source: Solar Geophysical Data, 474 Supplement, Feb1984, pp. 21-23), 

(US Dept of Commerce, Boulder CO 80303, USA) 

quote: 



Unipolar Group*:  

A single spot or a single compact cluster of spots with the greatest distance between two spots of the 

cluster not exceeding three heliographic degrees. In modified Zürich H-class groups, this distance is 

measured from the outer penumbral border of the largest spot to the center of the most distant spot 

in the group. Strong new spots which are clearly younger than the nearby h-type spot (see 

Penumbra: Largest spot) are usually members of a new emerging bipolar group and should be called 

a separate group. 

Bipolar Group: 

(elongated) Two spots or a cluster of many spots extending roughly east-west with the major axis 

exceeding a length of three heliographic degrees. An h-type major spot can have a diameter of three 

degrees, so a bipolar group with an h-type spot must exceed five degrees in length. 

MODIFIED ZÜRICH CLASS ( 1st upper case letter ) 

A 

A unipolar group with no penumbra.   * 

B 

A bipolar group with no penumbra (no limit to the extent of the group) 

C 

A bipolar group with penumbra on spots of one polarity, usually on spots at only one end of an 

elongated group. Class C groups become compact class D when the penumbra exceeds five degrees 

in longitudinal extent. There is no upper limit to the length of class C groups. 

D 

A bipolar group with penumbra on spots of both polarities, usually on spots at both ends of an 

elongated group. The length does not exceed 10 degrees of heliographic longitude. 

E 

A bipolar group with penumbra on spots of both polarities and with a length between 10 and 15 

heliographic degrees. 

F 

A bipolar group with penumbra on spots of both polarities and with a length exceeding 15 

heliographic degrees. 

H 

A unipolar group with penumbra. Attendent spots are less than three heliographic degrees  from the 

penumbra of the main spot. The principal spots are nearly always the leader spots remaining from an 
old bipolar group. Class H groups become compact class D when the penumbra exceeds five degrees 

in longitudinal extent.   * 

Note that classes G and J (Waldmeier-1925) are missing in this revision. Class G groups are included 

in the definition of classes E and F, and class J groups are included in class H. 

 



PENUMBRA: THE LARGEST SPOT (2nd upper case letter) 

x No penumbra. The width of the gray area bordering spots must exceed three arc seconds in 

order to classify as penumbra. 

r The penumbra is rudimentary (incomplete/irregular). It is usually incomplete, irregular in 

outline, as narrow as three arc seconds. brighter intensity than normal penumbra, and has a mottled, 

or granular, fine structure. Rudimentary penumbra represents the transition between photospheric 
granulation and filamentary penumbra. Recognition of rudimentary will ordinarily require 

photographs or direct observation at the telescope. (no projectionary observation!) 

s Symmetric, nearly circular penumbra with filamentary fine structure and a spot diameter not 
exceeding 2 ½ heliographic degrees. The umbrae form a compact cluster near the center of the 

penumbra. Also, elliptical penumbrae are symmetric about a single umbra. Spots with symmetric 

penumbra change very slowly. 

a Asymmetric, or complex penumbra with filamentary fine structure and a spot diameter along 
a solar meridian not exceeding 2 ½ heliographic degrees. Asymmetric penumbra is irregular in outline 

or clearly elongated (not circular) with two or more umbrae scattered within it. The example in the 

figure is transitional between "s" and "a". Asymmetric spots typically change from from day-to-day. 

h A large symmetric penumbra with diameter greater than 2 ½ heliographic degres. Other than 

size, it has characteristics the same as "s" penumbra. 

k A large asymmetric penumbra with diameter greater than 2 ½ heliographic degrees. Other 
than size, its characteristics are the same as "a" penumbra. When the logitudinal extent of the 

penumbra exceeds five heliographic degrees, it is almost certain that both magnetic polarities are 

present within the penumbra and the classification becomes Dkc, Ekc or Fkc. 

SUNSPOT DISTRIBUTION (3rd upper case letter) 

x Single spot. 

o An open spot distribution. The area between leading and following ends of the group is free 

of spots so that the group appears to divide clearly into two areas of opposite magnetic polarity. An 

open distribution implies a relatively low magnetic field gradient across the line of polarity reversal. 

i An intermediate spot distribution. Some spots lie between the leading and following ends of 

the group, but none of them possesses penumbra. 

c A compact spot distrution. The area between the leading and following ends of the spot 

group is populated with many strong spots, with at least one interior spot possessing penumbra. The 

extreme case of compact distribution has the entire spot group enveloped in one continuous 

penumbral area. A compact spot distribution implies a relatively steep magnetic field gradient across 

the line of polarity reversal. 

The first letter of the McIntosh classification is essentially the Brunner classification with the 

following exceptions: 

Ero, Fro, Eso, Fso, Eao, Fao, Eho, Fho, Eko, Fko = Brunner class G 

Hrx, Hsx, Hax = Brunner class J 

unquote 

 



THE CV after Malde system 

The Classification Values System aims to improve the Zürich/McIntosh-classifications system with its 

60 classes by weighting these by calculative numbers. These numbers are built solely on my own 
experience and statistics from solar terrestial data sources. A class like the smallest spot "Axx", can 

only be counted as 1, while the most complex/best surviving group "Fhc" must have 60 points' value. 

All classes are placed in logical series. From time to time, there have been thoughts of placing classes, 

not in series from 1 to 60, but in a more progressive series; good illustrations are number of flares 

erupting from these groups. On the other hand, we have had many scenarios of small groups being 

rather active, so I have left the question, and continue using the series from 1 to 60. A comparison 

with averaged Relative numbers, Solar Flux, has proved that the correlation is good anyway. The CV 

actually reflects times where we have had many strong groups, times when we have had many, but 

small groups. 

The basis for ranging groups have been these, strongest to weakest across each line:             

1: First letter:  

F, E, D, C, H, B, A 

2: Second letter:  

h, k, s, a, r, x,   

3: Third letter:  

c, i, o, x 

  By using the description above, you may judge your own CV-combination class and by the 

tables you can give the classes their values. All groups/regions are totalled by values every day, and 

by the end of the month you derive your monthly averaged CV-value. 

The table here converts Zürich/McIntosh-classifications to CV, and is supported by the explanation to 

each classification. 

Below are some examples to "what-happens-if", situations that may be experienced many times 

during a solar cycle. They are worthwhile thinking over, when you are using Relative numbering 

system after Wolf: 

 

DISADVANTAGES USING THE RELATIVENUMBERS AFTER WOLF 

1) False North/South correlation: 

Example: Simple A-,B-, or C-groups in the North, major D-,E- or F-groups in the South. Perhaps the 

spotcount would be of 50/50 distribution using R-nos., using CV will give quite another impression, 

many times a great difference. 

2) Activity high, simple, major, spot-poor groups, Relativenumbers are low: 

Example:  

Activity high, few spots in major groups, Relative numbers "relatively" low. The Relative numbers 

does not take any notice of sizing and thereon possible high activity in poor-spotted groups. Result: 

Realtime activity is high: CV high, R low. The opposite example is below: 



3) Activity low, many pores, Relativenumbers high: 

Example:  

Activity is low, rich-spotted groups, perhaps many. Realtime activity is low: CV-total is low, R can be 

very high (but the real activity is not!) 

These three correlations happen quite a few times during a cycle, especially during the lower phase 

before and immediately after minimum, or during more "quiet" maximumtimes. 

The impression you get when you study this by telescopic experience at least one cycle, is that you 

may feel more and more that the Relative numbering system is rather casual. 

EPILOGUE 

I hope, that many of you will find the CV-system as an interesting alternative solar observation 

system. 

An amateur astronomer is limited to use his telescope of relatively small aperture and with no major 

measuring equipment. The better way of measuring the real solar activity would perhaps be the Solar 
Flux emission, the second best perhaps measuring the total covered area of spots per day (mvh, 

explained above). 

The method using CV described above implies a system that most amateurs can use without having 

access to expensive and professional equipment, so why not have a try on the CV after Malde? 

*** 

* POSTSCRIPT: 

Some problems have occurred determining Regions within the classes Axx and H-x due to the 

understanding of Unipolarity and/or Bipolarity problems.  CV-Helios Network does well know, and 

has also been notified (Schröder, Wydra, Lachowicz) during 1998 of this, and has decided that the 

terms outlined in the Classifications above will prevail, though it is the fact that: 

The sunspotregions are bipolar once they have accompanying spots due to the weak magnetic fields 

just below the photosphere make the form of  'pipes', so that Regions due to be named e.g.: 

Axo, Axi, Hso, Hsi is possible, though chosen not to be valid in the Zürich/McIntosh or CV after Malde 

systems. 

                                                                                                                                K.I.Malde, August 1998 

p.s. For further instructions related to this problem, 

see Letter from Patrick S. McIntosh  (K.I.Malde, Jan. 2001) 

*** 

Kjell Inge Malde, CV-Helios Network, 

Private: Böreholen 20, N-4085 Hundvaag, Norway 

phone: 47 98 69 28 56 

e-mail: w e b m a n a g e r @ c v - h e l i o s . n e t 

 





 

 

 

 

 

 

 

 

 

 

 



On a question in May 1999 regarding compact sunspotgroup types, I received the following reply 

from Dr Patrick S. McIntosh: 

DEFINING SUNSPOTCLASSIFICATIONS 
AND THE QUESTION REGARDING COMPACT SUNSPOTGROUPS 
 
On the 31st May 1999 I had a question from one of our observers regarding the compact sunspotgroups. 
Many have wondered whether a class C-group may be of compact distribution. 
This made CV-HN go to Patrick S. McIntosh to clarify the problem. 

31stMay 1999, 20:49 UTC-1 
Dear Mr McIntosh,  

As a leader of the CV-Helios Network I recently received the question  
whether a C-group can achieve the classifications:  

CAC 
CSC 
CRC 
CKC 
CHC 

I was hoping you could verify this for me, please.  

The modified Zürich/McIntosh-classifications are supposed to contain  
60 defined classes. I thought I knew which ones these were, 
but would also like to ask you if you have a complete listing.  

Thanks in advance.  

Best regards,  

Kjell Inge Malde 
Director 
CV-Helios Network 
----------------------- 
 
Reply: 

Compact SpotGroup types 

June 3, 1999 3 PM Mountain Daylight Time 

  
Dear Mr. Malde, 
 
For instructing observers in the CV-Helios Network: 
 Compact sunspot group interiors are defined only for the groups which 
form penumbra on both leader and follower spots; i.e. Classes D, E and F. 
Furthermore, the largest spot must have mature penumbra. These groups 
become compact when at least one of the spots between the leading and 
trailing spots is strong enough to have formed mature penumbra.  

Some groups may form two or more penumbral masses in the leader-polarity 
area, making it difficult to assign the classification, but there is no 
quantitative guidance to give for these situations. Using measured 
polarities or inference of polarity from the H-alpha structure makes it 
easier to apply the classification.  

From my 1990 Solar Physics paper, "The Classification of Sunspot Groups", 
I give you Tables I and II:  

TABLE I 

Logic Sequence for determining 
McIntosh sunspot types 



Unipolar or bipolar? 
Penumbra or no penumbra? 
Penumbra on one end or both ends? 
Length of group? 
Rudimentary or mature penumbra? 
Symmetric or asymmetric largest spot? 
N-S diameter of largest spot? 
Spots between leader and follower? 
Mature penumbra in interior? 

TABLE II 

Allowed types of groups in McIntosh sunspot classification  

Class Penumbra:largest spot Distribution Number of types 
(A) (x) (x) 1 
(B) (x) (o i) 2 
(C) (r s a h k) (o i) 10 

(D E F) (r) (o i) 6 
(D E F) (s a h k) (o i c) 36 

(H) (r s a h k) (x) 5 

Total allowed types: 60 

I will copy this note to the leadership of the Solar Section of the  
Association of Lunar and Planetary Observers.  

Respectfully yours,  

Patrick S. McIntosh 
HelioSynoptics and 
McIntosh Squared Graphics 
3885 Paseo del Prado 
Boulder, CO 80301-1527 
303-444-5880 
FAX: 303-440-0102 

------------------------------ 
 
This e-mail was received on 4th June 1999 and is in full understanding  
with the classification-tabulation being the basis for Classification Values  
back in August 1981, and that has the following criteria: 

1st letter 2nd letter 3rd letter 

A: 1 group x: 3 groups x: 6 groups 

B: 2 groups r: 9 groups o: 21 groups 

C: 10 groups a: 12 groups i: 21 groups 

D: 14 groups s: 12 groups c: 12 groups 

E: 14 groups k: 12 groups 
 

F: 14 groups h: 12 groups 
 

H: 5 groups 
  

D, E and F make 42 groups, as outlined above (6 and 36). 
The total is: 60. 
The listing on chart above is the complete given Classification Values. 

 

 



CV AS DERIVED BY NOAA/USAF OBSERVATIONS COMPARED TO CV-INTERNATIONAL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                              The average CV-USAF for sunspot regions. 

It seems like a maximum (13 rotations) average region class reaches a small D-class-region 

while at minimum we are down to e.g. a HRX or an AXX as the most common class according to the 

CV-table. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Solar Observations using Zürich/McIntosh classifications 

Method: Converting to Classification Values (CV)(Malde-1981) 

 

 

 

 

 

 

 

 

 

 

 

 



Area and Length of Sunspot Regions 
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