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In recent years, data collection and digitalization initiatives of several long and 
high quality series in Catalonia has been undertaken by the Meteorological 
Service of Catalonia. The city of Barcelona, with continuous observations since 
1780, has received special attention and the whole daily and sub-daily series has 
been recovered (Prohom et al., 2012) (fig. 1). Here, we show the process and 
works to obtain the daily and sub-daily cloudiness time series.  

Data rescue  

The recovery of meteorological records of Barcelona is a real 
obstacle race. Due to the turbulent historical context, 
documentary sources are located in a wide range of archives 
(public and private) and in many formats (manuscripts, printed 
reports, periodicals). Fortunately, thanks to two European 
projects (IMPROVE and ADVICE) at the late 1990s, part of the 
recovery process was already addressed, but not all the 
observed variables (namely, sky conditions). For over three 
years (2008-2011), the institutions involved in this work, 
recovered the previous work, completed the digitized task, and 
incorporated other series available in the city.  
As is easy to understand, digitization encountered some 
difficulties due to the length of the period. Among these, 
changes in measurement units and criteria for sky appearance 
description, were among the most common. All these aspects, 
along with changes in location, were reflected in the metadata 
and were used in the homogeneity assessment of the final series.  

Some preliminary results  

The annual series of total cloud cover (in oktas) has been computed by using at least the daily average 
from 2-daily observations, and afterwards the daily averages have been translated into annual mean 
values.  
The absolute homogeneity of the annual series was checked by means of the Standard Normal 
Homogeneity Test (SNHT, Alexanderson and Moberg, 1997). The lack of additional cloud cover series 
since the late 18th century prevents the use of relative methods. The tests indicate two shifts in the years 
1826 and 1885, which might be due to changes in the observers or in the conversion applied (Fig. 2). For 
these breaks, annual corrections have been estimated for the period before the break (i.e. window of 
20 years around the break).  
The annual series from 1781 to 2012 (Fig. 4) shows an increase during the study period, especially from 
the beginning to the 1910s, and from the 1950s to the 1980s. The linear trend, estimated over the 1781ð
2012 period, exhibits a significant increase with a rate of +0.03 oktas (+0.41%) per decade, or 0.75 oktas 
(9.43 %) over the whole 232-yr period. If the analyzed period is limited to the data since the mid-19th 
century, the significant increase is lower, with a rate of around + 0.02 oktas (0.25%), which is in line with 
the increase observed since the 1860s in Spain by using more than 20 stations, as well as a widespread 
increase during the whole 20th century over most of the World (Sanchez-Lorenzo et al., 2012). 

Introduction  

Series composition and generation  

The final series has been composited using data from eight observational sites in the city, covering the period 1780-2012 (figure 2), and 
the majority of the years having 3-daily observations (morning, midday and night). During the most recent period, data has been 
collected from the Fabra Observatory, located at 420 asl, but for the remaining years, the sites are placed within the downtown of 
Barcelona. 
For the years prior to 1884, sky conditions were mainly reported as qualitative descriptions following an accurate and stable in time 
nomenclature. Fortunately, for a short period between 1855 and 1864, and 1882-1885 coexisted with quantitative observations of total 
amount of clouds (in tenths), taken from the former University of Barcelona. This overlapping period has allowed a more reliable 
conversion from qualitative to quantitative observations (in tenths, and then transformed into oktas) shown in Table 1 and Figure 3. 
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Original description  Tenths Oktas English translation 
Sereno/Claro 0-1 0-1 Clear 
Algún pequeño/ligero celaje 1 (*) 1 (*) Some little high clouds 
Alguna nubecilla 1-2 1-2 Some little cloud 
Algunas nubecillas 1-2 1-2 Some small clouds 
Algún celaje 1-2 (*) 1-2 (*) Some cloudscape 
Alguna nube 2 2 Some cloud 
Algunas nubes 2-3 2/3-4 Some clouds 
Nubecillas 2-3 2/3-4 Little clouds 
Celajes 2-3 (*) 2/3-4 (*) Some high clouds 
Celajería 3-4 (*) 4-5 High clouds 
Nubes 3-4-5 4-5-6 Clouds 
Nubarrones 5-6 4-5 Storm clouds 
Nublado con claros 5-6 4-5 Mostly cloudy 
Nublado con algun claro 7 6 Cloudy with some clears 
Nublado 7-8 6 Partly cloudy 
Semicubierto 8 6 Almost cloudy 
Cubierto 9-10 7-8 Cloudy 
Niebla/nieblas 9-10 7-8 Foggy 
Precipitación (lluvia, nieve...) Precipitation (rain, snowé) 10 8 

Fig. 3. Correspondence of total cloud cover (in tenths, X-axis) and several sky descriptions (see Table 1) expressed as % (Y-axis), and during the overlapping 
period 1855-1864: clear (left), some clouds (centre), cloudy (right) 

Table 1. Correspondence between qualitative description and total 
amount of clouds (in tenths and oktas), deduced from the overlapping 

period 1855-1864. In orange, categories presented in fig. 3. 

Fig. 2. Composition of the final daily and sub-daily cloudiness series of Barcelona (1780-2012) 
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Fig. 1. Barcelona long-term temperature 
series (1780-2012) expressed as 
anomalies from the 1961-1990 reference 
period (Prohom et al. 2012).  
Source: www.meteo.cat 

Fig. 4. Mean annual total cloud cover series, for Barcelona (1781-2012) 
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