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ABSTRACT 

A new methodological approach for the analysis of monitoring data is discussed. The main ideas 
are illustrated for the example of the C02 problem. The analysis of C02 concentrations obtained 
from a global network of monitoring stations permitted us to construct a nonparametric evalua
tion of the spatial-temporal distribution of this field. We propose a parabolic parameterization 
of the long-term tendency of this field as a function of time (in one-year time steps). A function 
of the predictive ability of a model is defined on the basis of the technique of "supervised 
training." This function is computed for a parabolic model and it is shown that this model con
structed for the first 15 years of observations evaluates the tendency for the next 15 years quite 
well. The main problem that we solve in this paper is how to correlate the projections of different 
models for the carbon cycle and different scenarios of the annual release of carbon into the 
atmosphere with the projections that reflect parameterization of the trends of COz-monitoring 
data. 

1. Introduction 

It is shown that the projection of a parabolic 
parameterization agrees well with the series of 
projections obtained on the base of models that 
used the so-called "Reference Scenarios." We 
introduce the criteria of the risk of a projection 
using the functional of connection between the 
parameterization of the observed trend and the 
analytical expression for the future concentrations. 
This functional plays the role of functional of least 
action in the problems of variational calculus and 
optimal control. It gives a comparison of the dif
ferent analytical expressions of future trends in the 
concentrations of atmospheric C0 2 discussed in 
the literature. Described in the Appendix are the 
relationships between different methods of decom
position of seasonal time series on components 
(the Tukey method, factor analysis, the SABL 
method). 
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2. Statement of the problem and discussion of 
the results 

Using the data base provided by CDIAC (the 
Carbon Dioxide Information Analysis Center), 
Oak Ridge National Laboratory, it is possible to 
construct a realization (picture) of a spatially and 
temporally distributed field of monthly mean con
centrations of atmospheric C0 2 on the globe. In 
this connection, it is important to stress the pio
neering work of C. D. Keeling that is the benchmark 
(from 1957) of regular gathering and data analysis 
of atmospheric C0 2 (see Keeling, 1987 and 
Keeling et al., 1989). In Trabalka (1985) a three
dimensional perspective of the latitude and time 
variation of global atmospheric C02 concentra
tions ("the pulse-of-the-planet") was constructed 
based on flask measurements for 1979-1982. 

In the paper of Tans et al. (1990) are given 
annual average concentrations of C0 2 since 1981 


































