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ABSTRACT 

Atmospheric C02 concentrations sampled at Ocean Weather Station P and Alert, Canada, 
were analyzed for possible increase in the seasonal amplitudes. The sampled data sets were 
reduced by smoothing spline method to obtain mean monthly values. Each set of the monthly 
means was detrended with a 21-point moving-average filter, and then was fitted with a mixed 
additive-multiplicative model. The changing amplitudes of the seasonal components were 
adjusted with the local amplitude scaling factors which were estimated from seven-month 
moving regressions. Linear regression was used to estimate the rates of change of the 
amplitudes. Trends of the seasonal components were also approximated by regressing the 
scaling factors of the same calendar months on time increments. Our results suggest that the 
growth rate of C02 amplitudes was "' 1.4 % yr- 1 from 1971 to 1979 for Station P. However, the 
growth rate for Alert between 1977 and 1985 was about -0.02% yr- 1 , which is not statistically 
significant above zero. The different trends obtained are attributed mainly to the geographical 
differences in C02 sources and sinks, one of which may be the biosphere. Factors such as the 
winter-season photosynthesis, which probably is increasing and may be altering the C02 

amplitudes, are discussed. 

1. Introduction 

In a previous report (Wong et al., 1984), we 
summarized the monthly mean concentrations of 
atmospheric C02 sampled at Canadian monitor­
ing stations from 1973 to 1981 for Ocean Weather 
Station P (145°W, 50°N), and from 1975 to 1981 
for Alert. As in other C02 data sets (Komhyr et 
al., 1985; Peterson et al., 1986; Conway et al., 
1988), each of these Canadian time series also 
shows a strong seasonal component superimposed 
on a steadily rising long-term trend. The average 
amplitude between the spring maxima and the 
summer minima is about 13-14 parts per million 
by volume (ppmv). 

The seasonal amplitudes of atmospheric C02 

are almost certainly associated with oscillations 
of net ecosystem metabolism of the biosphere 
(Hall et al., 1975; Pearman and Hyson, 1980). If 
the rising level of atmospheric C02 does enhance 

net ecosystem production or phytomass storage, 
then the positive effect may be detected from 
the seasonal amplitudes of atmospheric C02 

measurements especially those sampled at high 
northern stations. 

Several statistical analyses on the seasonal 
amplitudes of atmospheric C02 data have been 
published previously. Most of these studies make 
use of the time series from Mauna Loa and the 
South Pole. Hall et al. (1975) and Machta et al. 
(1977) found no significant change in the 
amplitudes of the Mauna Loa C02 data. Later 
analyses of the updated data from this station 
(Pearman and Hyson, 1981; Cleveland et al., 
1983; Bacastow et al., 1985) support a slow 
increase in the amplitudes of 0.45-1.5 %/year. 
Analyses of the Station P data (Pearman and 
Hyson, 1981; Keeling et al., 1985) also imply an 
increase of about 0.72-0.79%/year. The analysis 
of Cleveland et al. (1983) on the South Pole data 
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