
Tel/us (1991), 43B, 118-125 

Carbon dioxide observations at Izaiia baseline station, 
Tenerife (Canary Islands): 1984-1988 

By BEATRIZ NA V ASCUES, Centro M eteorologico Zonal de La Coruiia, Ciudad Jardin s/n, 
15071 La Coruiia (Spain), and CARMEN RUS, Centro Meteorologico Zonal de Sta. Cruz de Tenerife, 

C/San Sebastian, 77, 38071 Santa Cruz de Tenerife, Canary Islands, Spain 

(Manuscript received 11 December 1989; in final form 29 October 1990) 

ABSTRACT 

Atmospheric carbon dioxide concentrations have been monitored at Izafia Observatory 
(Tenerife, Canary Islands) during 1984-1988. Because of its position on top of a mountain 
plateau at 2,367 m above sea level, the sampled air at this baseline station is usually repre­
sentative of the free troposphere in the southern part of the North Atlantic. A criterion to select 
those half-hourly values representative of baseline conditions is established and from these 
selected data, daily means are calculated. Oscillations produced by different synoptic situations 
still remain in the selected record and its power spectrum shows a hint of significant frequencies 
in the typical synoptic range. A low-pass filter with a cutoff frequency of 2 months was used to 
obtain a record free from synoptic influences representing "background" air and yielding a mean 
annual cycle with a peak-to-peak amplitude of approximately 7 ppmv. 

1. Introduction 

The remote baseline station of Izafia is located 
at 28°18'N, l6°29'W (Fig. 1) on the island of 
Tenerife (Canary Islands), 1000 km from the 
nearest point of the European continent and about 
400 km from Africa. The station has been running 
since June 1984, as a result of an international 
agreement between the governments of Spain and 
the Federal Republic of Germany. At present, it 
is operated by the Spanish Weather Service 
(Instituto Nacional de Meteorologia, INM ). Con­
tinuous measurements of carbon dioxide (C0 2 ) 

have been carried out right from the beginning. 
The observation program at Izafia and data 

obtained from the first 15 months of operation 
have been presented by Schmitt et al. (1988), 
showing the influence of the long-range transport 
from source regions on the variability of the 
measurements of several trace gases. The present 
paper explains the provisional data set up to 
December 1988 and those features having an effect 
on the record. Emphasis will be put on different 
time and space scales: within half-hourly varia­
tions connected to local influences, day to day 
fluctuations presumably related to the large scale 

transport of air masses and the seasonal variation 
in response to the global biospheric activity. 

The local effects due to the position of the 
observatory will be used to determine a strict 
criterion to select data representative of the 
free troposphere. A subsequent spectral analysis of 
this selected data set will allow us to separate the 
different time-scale contributions. After having 
applied a low pass filter, the main seasonal features 
appear in the representative "background" filtered 
data set, whereas the short-term fluctuations of the 
C0 2 concentration with respect to the smoothed 
curve reveal the synoptic influences. A similar 
analysis has been done previously by Thoning 
et al. (1989). They also used a digital filtering 
technique to smooth data and to separate the 
seasonal cycle from the long-term increase in the 
C02 record of Mauna Loa (Hawaii). Frequent 
reference to this station operated by the Geophysi­
cal Monitoring for the Climatic Change program 
of the National Oceanic and Atmospheric 
Administration (U.S.A.) will be made in different 
parts of this paper. Also the continental station of 
the Italian Meteorological Service in Mt. Cimone 
(Italy) will be mentioned. From the comparison to 
these high altitude stations in the Northern 
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