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 We show that only two adjustments are necessary to harmonize the Group Sunspot Number with the Zürich Sunspot Number. The latter has been increased from the 1940s on to the present by 20% due to weighting of sunspot counts according to size of the spots and can be corrected by increasing the earlier values as well. The Group Sunspot Number before ~1885 is too low by ~50%. With these adjustments a single sunspot number series results. Of note is that there is no longer a distinct Modern Grand Maximum.


 


   
  Keywords
 Sun: activitysunspots
 

  
	
Type

	Contributed Papers


 	
Information

	Proceedings of the International Astronomical Union
  
,
Volume 7
  
,
Symposium S286: Comparative Magnetic Minima: Characterizing quiet times in the Sun and Stars
  , October 2011  , pp. 27 - 33 
 DOI: https://doi.org/10.1017/S1743921312004590
 [Opens in a new window]
 
  NASA ADS Abstract Service
 [Opens in a new window]



   	
Copyright

	
Copyright © International Astronomical Union 2012




     
 References
  
 

 Arlt, R. 2009 Sol. Phys., 255, 143CrossRefGoogle Scholar


 
 

 Arlt, R. & Abdolvand, A. 2011 Proc. IAU Symposium 273, 6, 286CrossRefGoogle Scholar


 
 

 Balmaceda, L. A., Solanki, S. K., Krivova, N. A., & Foster, S. 2009, J. Geophys. Res., 114, A07104CrossRefGoogle Scholar


 
 

 Emmert, J. T. & Beig, G. 2011, J. Geophys. Res., 116, A00H01Google Scholar


 
 

 Foukal, P. 1998, Geophys. Res. Lett., 25, 2909CrossRefGoogle Scholar


 
 

 Hoyt, D. V., Schatten, K. H., & Nesmes-Ribes, E. 1994, Geophys. Res. Lett., 21, 2067CrossRefGoogle Scholar


 
 

 Kopecký, M., Ružičková-Topolová, B., & Kuklin, G. V. 1980, Bull. Astron. Inst. Czech, 31, 267Google Scholar


 
 

 Lean, J. L. & Rind, D. H. 2009, Geophys. Res. Lett., 36, L15708CrossRefGoogle Scholar


 
 

 Ostrow, S. M. & PoKempner, M. 1952, J. Geophys. Res., 57, 473CrossRefGoogle Scholar


 
 

 Waldmeier, M. 1948, Astron. Mitteil., Nr. 152CrossRefGoogle Scholar


 
 

 Waldmeier, M. 1968, Astron. Mitteil., Nr. 285Google Scholar


 
 

 Wolf, J. R. 1859, Mittheil. Sonnenfl., Nr. 9Google Scholar




 

           



 
 [image: alt] 
 
 



 You have 
Access
 
 	23
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
23




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Lepshokov, D. Kh.
Tlatov, A. G.
and
Vasil’eva, V. V.
2012.
Reconstruction of sunspot characteristics for 1853–1879.
Geomagnetism and Aeronomy,
Vol. 52,
Issue. 7,
p.
843.


	CrossRef
	Google Scholar






Carrasco, V.M.S.
Vaquero, J.M.
Gallego, M.C.
and
Trigo, R.M.
2013.
Forty two years counting spots: Solar observations by D.E. Hadden during 1890–1931 revisited.
New Astronomy,
Vol. 25,
Issue. ,
p.
95.


	CrossRef
	Google Scholar






Lockwood, M.
Nevanlinna, H.
Vokhmyanin, M.
Ponyavin, D.
Sokolov, S.
Barnard, L.
Owens, M. J.
Harrison, R. G.
Rouillard, A. P.
and
Scott, C. J.
2014.
Reconstruction of geomagnetic activity and near-Earth interplanetary conditions over the past 167 yr – Part 3: Improved representation of solar cycle 11.
Annales Geophysicae,
Vol. 32,
Issue. 4,
p.
367.


	CrossRef
	Google Scholar






Shapoval, A.
Le Mouël, J. L.
Shnirman, M.
and
Courtillot, V.
2014.
Can irregularities of solar proxies help understand quasi-biennial solar variations?.
Nonlinear Processes in Geophysics,
Vol. 21,
Issue. 4,
p.
797.


	CrossRef
	Google Scholar






Lockwood, M.
Owens, M. J.
and
Barnard, L.
2014.
Centennial variations in sunspot number, open solar flux, and streamer belt width: 1. Correction of the sunspot number record since 1874.
Journal of Geophysical Research: Space Physics,
Vol. 119,
Issue. 7,
p.
5172.


	CrossRef
	Google Scholar






Usoskin, I. G.
Hulot, G.
Gallet, Y.
Roth, R.
Licht, A.
Joos, F.
Kovaltsov, G. A.
Thébault, E.
and
Khokhlov, A.
2014.
Evidence for distinct modes of solar activity.
Astronomy & Astrophysics,
Vol. 562,
Issue. ,
p.
L10.


	CrossRef
	Google Scholar






Lockwood, M.
Owens, M. J.
and
Barnard, L.
2014.
Centennial variations in sunspot number, open solar flux, and streamer belt width: 2. Comparison with the geomagnetic data.
Journal of Geophysical Research: Space Physics,
Vol. 119,
Issue. 7,
p.
5183.


	CrossRef
	Google Scholar






Elsworth, Yvonne
Broomhall, Anne-Marie
Gosain, Sanjay
Roth, Markus
Jefferies, Stuart M.
and
Hill, Frank
2015.
The Importance of Long-Term Synoptic Observations and Data Sets for Solar Physics and Helioseismology.
Space Science Reviews,
Vol. 196,
Issue. 1-4,
p.
137.


	CrossRef
	Google Scholar






Lockwood, M.
Owens, M. J.
and
Barnard, L.
2016.
Tests of Sunspot Number Sequences: 4. Discontinuities Around 1946 in Various Sunspot Number and Sunspot-Group-Number Reconstructions.
Solar Physics,
Vol. 291,
Issue. 9-10,
p.
2843.


	CrossRef
	Google Scholar






Lockwood, M.
Owens, M. J.
Barnard, L.
and
Usoskin, I. G.
2016.
AN ASSESSMENT OF SUNSPOT NUMBER DATA COMPOSITES OVER 1845–2014.
The Astrophysical Journal,
Vol. 824,
Issue. 1,
p.
54.


	CrossRef
	Google Scholar






Cliver, E. W.
2016.
Comparison of New and Old Sunspot Number Time Series.
Solar Physics,
Vol. 291,
Issue. 9-10,
p.
2891.


	CrossRef
	Google Scholar






Pesnell, William Dean
2016.
Predictions of Solar Cycle 24: How are we doing?.
Space Weather,
Vol. 14,
Issue. 1,
p.
10.


	CrossRef
	Google Scholar






Lockwood, M.
Scott, C. J.
Owens, M. J.
Barnard, L.
and
Willis, D. M.
2016.
Tests of Sunspot Number Sequences: 1. Using Ionosonde Data.
Solar Physics,
Vol. 291,
Issue. 9-10,
p.
2785.


	CrossRef
	Google Scholar






Lockwood, M.
Owens, M. J.
Barnard, L.
and
Usoskin, I. G.
2016.
Tests of Sunspot Number Sequences: 3. Effects of Regression Procedures on the Calibration of Historic Sunspot Data.
Solar Physics,
Vol. 291,
Issue. 9-10,
p.
2829.


	CrossRef
	Google Scholar






Elsworth, Yvonne
Broomhall, Anne-Marie
Gosain, Sanjay
Roth, Markus
Jefferies, Stuart M.
and
Hill, Frank
2017.
Helioseismology and Dynamics of the Solar Interior.
Vol. 48,
Issue. ,
p.
143.


	CrossRef
	Google Scholar






Usoskin, Ilya G.
2017.
A history of solar activity over millennia.
Living Reviews in Solar Physics,
Vol. 14,
Issue. 1,


	CrossRef
	Google Scholar






Svalgaard, Leif
Cagnotti, Marco
and
Cortesi, Sergio
2017.
The Effect of Sunspot Weighting.
Solar Physics,
Vol. 292,
Issue. 2,


	CrossRef
	Google Scholar






Cliver, Edward W.
2017.
Sunspot number recalibration: The ~1840–1920 anomaly in the observer normalization factors of the group sunspot number.
Journal of Space Weather and Space Climate,
Vol. 7,
Issue. ,
p.
A12.


	CrossRef
	Google Scholar






Vasiljeva, I.E.
and
Pishkalo, M.I.
2021.
History of sunspot research and forecast of the maximum of solar cycle 25.
Kinematika i fizika nebesnyh tel (Online),
Vol. 37,
Issue. 4,
p.
60.


	CrossRef
	Google Scholar






Vasiljeva, I. E.
and
Pishkalo, M. I.
2021.
History of Sunspot Research and Forecast of the Maximum of Solar Cycle 25.
Kinematics and Physics of Celestial Bodies,
Vol. 37,
Issue. 4,
p.
200.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








How well do we know the sunspot number?








	Volume 7, Issue S286
	
Leif Svalgaard (a1)

	DOI: https://doi.org/10.1017/S1743921312004590





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





How well do we know the sunspot number?








	Volume 7, Issue S286
	
Leif Svalgaard (a1)

	DOI: https://doi.org/10.1017/S1743921312004590





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





How well do we know the sunspot number?








	Volume 7, Issue S286
	
Leif Svalgaard (a1)

	DOI: https://doi.org/10.1017/S1743921312004590





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















