
    
      Fig. 3. 
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        Same as Fig. 1, but for the CEA17 GSN series. A linear fit (orange) and a power-law fit (black dashed) were performed to the mean values of each column. The slope of the linear fit is also listed in each panel. The black dotted line has a slope of 0.005.

      

    

  
    
      Fig. 5. 
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        Comparison of plage areas reconstructed from sunspot areas and sunspot group number series. Panel a: reconstructed plage areas from MEA20 sunspot area series (black) and the CEA17 GSN series (green) along with the CEA20 plage area composite (blue). Shown are annual median values (solid lines) along with the asymmetric 1σ intervals (shaded surfaces) only for the period covered by CEA20 plage area composite. The numbers below the curves denote the conventional SC numbering and are placed at SC maximum periods. Panels b–c left: residual areas in fractions of the disc between the CEA20 plage area composite and the plage areas reconstructed from the MEA20 sunspot areas (panel b) and the CEA17 GSN series (panel c). The red dashed line denotes 0 plage area differences. Panels b–c right: distributions of the differences in bins of 0.001 in fractional areas.

      

    

  
    
      Fig. 7. 
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        Same as Fig. 6, but for the plage area series for MW data by Bertello et al. (2010, a); MW data by Ermolli et al.(2009b, b); MW data by Foukal(1996, c); MW and SP data by Foukal(2002, d); MW data by Tlatov et al. (2009, e); and for MM, MW, and BB data by SGD (f);. The series in panels b, c, and f have daily values, while the others only have annual mean values. The Bertello et al. (2010) series, which is a Ca II K emission index series, was linearly scaled to match the plage areas from our MW data (see Sect. 2).

      

    

  
    
      Fig. A.3. 
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        Similar to Fig. A.1, but here each panel shows the relationships for Co (black downward triangles), Ko (blue squares), MD (orange upward triangles), MW (red circles), and the CEA20 composite (green circles) series for individual SCs 15 to 22, as specified in each panel. Also listed in each panel is the cycle-averaged sunspot fractional area.

      

    

  
    
      Fig. A.4. 
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        Exponents of power-law fits to the relation between the CEA20 plage area composite and MEA20 sunspot areas (panel a), and the CEA17 GSN (panel b), ISNv1 (panel c), and ISNv2 (panel d) series plotted as a function of SC average sunspot number. Solid red lines are linear fits to the individual SC values excluding SCs 13 and 14, which do not have enough statistics in the plage area composite. For the comparison to the sunspot number series SC 24 was also excluded since the CEA17 GSN series ends in 2010, while ISNv1 in 2014. The parameters of the linear fits are given in each panel. The numbers within the panels denote the conventional SC numbering.

      

    

  
    
      Table A.1. 

      Cycle-averaged values for the various sunspot series.

      
        


	SC
	Sunspot series



	
	⟨sa⟩
	⟨sn⟩
	⟨sgn⟩



	
	MEA20
	ISNv1
	ISNv2
	CEA17





	1
	-
	-
	-
	3.04



	2
	-
	-
	-
	5.23



	3
	-
	-
	-
	3.32



	4
	-
	-
	-
	3.42



	5
	-
	-
	-
	2.62



	6
	-
	1.06
	1.06
	2.50



	7
	-
	3.24
	3.23
	3.84



	8
	-
	4.78
	4.78
	4.79



	9
	-
	4.43
	4.80
	4.71



	10
	-
	4.04
	4.61
	4.72



	11
	0.28
	4.43
	4.44
	4.34



	12
	0.69
	2.84
	2.84
	3.29



	13
	0.88
	3.25
	3.25
	3.84



	14
	0.70
	2.69
	2.69
	3.12



	15
	0.89
	3.67
	3.67
	4.09



	16
	0.95
	3.41
	3.41
	3.95



	17
	1.24
	4.80
	4.81
	5.38



	18
	1.60
	6.22
	5.45
	6.06



	19
	1.98
	7.60
	6.47
	6.85



	20
	1.11
	5.10
	4.34
	5.16



	21
	1.73
	6.63
	5.56
	6.24



	22
	1.66
	6.58
	5.32
	6.04



	23
	1.32
	4.57
	4.12
	5.01



	24
	0.88
	-
	2.57
	-





      

      
Notes. The values for MEA20 are given in fractional areas multiplied with 1000. The ISNv1 and ISNv2 sunspot number values were divided by 12.08 (ISNv2 values are also multiplied by 0.6) to bring them roughly to the same level as the group sunspot number series. 



    

  
    
      Fig. B.1. 
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        Dependence on bandwidth of the exponent of a power-law function and the slope of a linear fit between the plage areas and MEA20 sunspot area (a, c) and the CEA17 GSN (b, d), respectively. Shown are results over SC 23. The archives used to derive the plage areas are BB, Co, Kh, Ko, MD, ML, MS, RP, SF1, SF2, SP, and UP. The results shown in panels a) and b) are for the original plage area series from each archive, while those in panels c and d are for the plage areas after the scaling applied by Chatzistergos et al. (2020c) to cross-calibrate all series and merge them into the composite series. The symbols denote the fit result to the mean values of the PDF matrices (as shown in Fig. 1) along with the uncertainty of the fit parameter. Triangles are used for the archives for which there are inconsistencies rendering the bandwidth value uncertain, while circles are used for all other archives. The lines are linear fits for all points (solid red) and excluding the archives for which the nominal bandwidth appears inconsistent (dashed blue). The parameters of the latter fit are also written in each panel. Archive abbreviations at the bottom of each panel follow the order of the respective symbols in the plots.

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Comparison of reconstructed plage areas from sunspot areas using different relationships. Panel a:  Reconstructed plage areas from sunspot data and from the CEA20 plage area composite. Shown are annual median values (solid lines) along with the asymmetric 1σ intervals (shaded surfaces). The numbers below the curves denote the conventional SC numbering and are placed at SC maximum periods. Panels b–d Left: Residual areas in fractions of the disc between the CEA20 plage area composite and the plage areas reconstructed from the MEA20 sunspot areas (top panels), the CEA17 GSN series (middle panels), and the ISNv2 series (bottom panels). The reconstructions were produced with a simple linear scaling (blue, only for CEA17 GSN and ISNv2), with a square-root function (blue, only for the MEA20 sunspot areas), with a power-law function (black), and a power-law function with SC-dependent exponents (orange). The red dashed line denotes 0 plage area differences. Panels b–d Right:  Distributions of the differences in bins of 0.001 in fractional areas.
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