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ABSTRACT 

Recent observations show that the concentration of methane before being affected by human 
activities was about 650 ppbv; now it is about 1690 ppbv and has increased at an average rate 
of 16.5 ppbv/yr over the last decade. The present lifetime of methane is 8-12 years. These 
facts produce constraints on the global budgets of methane and particularly on the 
anthropogenic fraction (ratio of anthropogenic to total emission rates). Taking into account 
the possibilities that the lifetime of methane has gotten longer over the last century because of 
a possible decline in the natural sinks and that emissions from natural sources have also 
changed, we show that the anthropogenic fraction should be between 40%-70%, and the total 
present emissions should be between 420-620 Tg/yr. Budgets that do not meet these conditions 
would be inconsistent with one or more of the observations mentioned above. When we 
analyzed 11 budgets of methane published over the last decade, we found that only 2 meet 
these conditions. 

1. Introduction 

In the last decade, some 11 complete budgets of 
methane have been published, most of them after 
it was discovered that methane was increasing in 
the atmosphere (Rasmussen and Khalil, 1981 ; 
Blake et al., 1982; Fraser et al., 1981; Khalil and 
Rasmussen, 1983). The increasing concentrations 
are thought to be caused by anthropogenic pro­
cesses related to the production of more and more 
food and energy for a growing population and 
possibly by a reduction in the oxidizing capacity 
of earth's atmosphere and soils to remove 
methane (Khalil and Rasmussen, 1985; Levine et 
al., 1985; Thompson and Cicerone, 1986; 
Steudler et al., 1989). The many proposed budgets 
of methane are very different from each other, 
and not all can be right even when the extremes 
of the stated uncertainties are taken into account. 
This paper has 2 goals: (1) to develop a criterion 
for a budget to be compatible with the observed 
features of the global cycle of methane and (2) to 
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analyze the 11 published budgets to see which 
satisfy the criterion. It turns out that only two can 
explain the combination of present observations. 

2. A criterion for global methane budgets 

2.1. The observed features of the global cycle of 
methane 

The criterion we will develop is a range of 
values for the ratio of present annual anthro­
pogenic emissions to the total emissions. The 
following observations are the foundation for the 
criterion. 

(i) Based on global atmospheric measure­
ments, the present (late 1988 to early 1989) 
average concentration of tropospheric methane is 
CP = 1690 ppbv or about 4600 Tg in the 
atmosphere (Blake and Rowland, 1988; Khalil 
and Rasmussen, 1989). About 2.72 Tg in the 
earth's atmosphere are equivalent to 1 ppbv in 
the troposphere. This factor includes a correction 
















