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Solar Cycle Amplitude (SCA) and Solar Cycle Length (SCL) in historical times

Vaquero et al. (2006) Solar Phys. 235, 433.
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Solar activity proxies during the period 1000–1300: TSI reconstructed by Steinhilber et al. (2009) (dashed black line) and by Vieira et 
al. (2011) (continuous black line), annual number of naked-eye observations of sunspots (Vaquero et al., 2002) (blue line), and 
annual number of auroral nights (Křivský & Pejml, 1988) (orange line). Black arrows are evenly spaced maxima of solar cycle derived 
from our study. Arrows correspond to estimated maxima of solar cycle using naked-eye observations (blue) and auroral nights 
(orange). Graphic inserted shows a histogram of the delays (in years) between the fitted and estimated maxima of solar cycle.

Vaquero et al. (2012) Solar Phys., in press
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2. A simple test to check inconsistencies in sunspot number series

Active days, AD,  are days 
with sunspots reported on 
the solar disc.

AD has been taken as a 
reliable indicator of solar 
activity, especially during 
periods of minimum activity 
(Maunder, 1922; Harvey 
and White, 1999; Usoskin, 
Mursula, and Kovaltsov, 
2000, 2001, 2004).

In fact, an equivalent index 
(inactive days with no 
spots) was used by 
Schwabe (1844) to 
discover the solar cycle.
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Relationship between GSN and AD for 1848–1995 from Hoyt & Schatten (1998). Polynomial fit (order 4) 
is shown for AD < 95% (blue line and points). Graphic inserted shows the same relationship during the 
Maunder minimum. Black lines represent the theoretical values for an average observer with 1 
(continuous), 2 (dashed), and 3 (dotted) groups for each active day.

Vaquero et al. (2012) Solar Phys. 277, 389
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Relationship between GSN and AD for all available data from Hoyt & Schatten (1998). Black line is the 
polynomial fit of last Figure. The inset presents an enlarged version but restricted to values AD < 35%.

Vaquero et al. (2012) Solar Phys. 277, 389
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Calendar problems

Groups or sunspots?

Change of date

Partial information from eclipse reports

Tasks remaining after Hoyt and Schatten’s work
Lost original observations

Lost daily data

Observations not included in the database

Observations too vague, ambiguous or narrative style

Incomplete observations

References need to be re-checked
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(a) Onset of Maunder Minimum

Vaquero et al. (2011) ApJL 731, L24.
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(b) Solar Cycle #-1

Vaquero et al. (2007) Adv. Spa. Res. 40, 1895.
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John Winthrop’s annotated 
almanac (HUM 9, Box 4, Volume 2)
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Johann Friedrich Weidler (1691- 1755)
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data

4.1. Sunspot number: Madrid Observatory, Spain
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4. Recovering "new" old data
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4. Recovering "new" old data

4.1. Sunspot number: Lisbon Observatory, Portugal
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4. Recovering "new" old data

4.1. Sunspot number: Lisbon Observatory, Portugal
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4. Recovering "new" old data
4.2. Sunspot area: Goodsell Observatory, Carleton College, 
Northfield, Minnesota
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4. Recovering "new" old data
4.2. Sunspot area: Goodsell Observatory, Carleton College, 
Northfield, Minnesota
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4. Recovering "new" old data
4.2. Sunspot area: Goodsell Observatory, Carleton College, 
Northfield, Minnesota
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4. Recovering "new" old data
4.3. Sunspot positions

Butterfly diagram based on the sunspot 
latitude estimations obtained from Zucconi 

drawings (April 1754 – June 1760).

Cristo et al. (2011) JASTP 73, 187.
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4. Recovering "new" old data
4.3. Sunspot positions: solar rotation 1847-1848

Sánchez-Bajo et al. (2010) Solar Phys. 261, 1.



2nd Sunspot Workshop

Brussels, 21-25 May 2012
4. Recovering "new" old data
4.3. Sunspot positions

1832-1853: Schwabe

1854-1860: Carrington

1861-1868: Kew Observatory

Vaquero et al. (2002) Solar Phys. 209, 311.
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4. Recovering "new" old data
4.3. Sunspot positions

Vaquero et al. (2004) Solar Phys. 221, 179.

Vaquero et al. (2005) The Observatory 125, 152.
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4. Recovering "new" old data
4.3. Sunspot positions…
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5. Calibration constants and Wolf-Wolfer transition around 1880
5.1. The curious case of Madrid Observatory

But one only observer…!
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5.2. Royal Greenwich Observatory series is no-homogeneous
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5.2. Royal Greenwich Observatory series is no-homogeneous
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5.2. Royal Greenwich Observatory series is no-homogeneous

0.0

0.5

1.0

1.5

2.0

2.5

3.0

1874 1876 1878 1880 1882 1884 1886 1888 1890 1892 1894

Date

R
at

io

RGO/Moncalieri
RGO/Tacchini
RGO/Spoerer
RGO/Wolf
RGO/Madrid



2nd Sunspot Workshop

Brussels, 21-25 May 20125. Calibration constants and Wolf-Wolfer transition around 1880
5.3. A toy-solar activity reconstruction
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5.3. A toy-solar activity reconstruction
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6. Conclusions

6.1. We need more work to check and recover historical 
data.

6.2. We need a library or archive that preserve all 
historical information.

6.3. Reconciling ISN and GSN? We need a new 
reconstruction (more data and new methodology).
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