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ABSTRACT 

A two-dimensional inversion calculation is used to estimate the distribution of surface sources 
of atmospheric C02 in space and time. These estimates are then modified to account for the role 
of CO and CH4 in the atmospheric carbon budget. The results confirm previous estimates 
of a weak (oceanic) sink in the southern hemisphere of 1.3 Gt C yr - 1 and a northern sink of 
1.9 Gt C yr- 1• These sink strengths are disproportionate to the ocean areas although, compared 
to our previous studies, the CO correction has reduced the degree of disproportion. Because of 
a number of near cancellations, the CO correction leads to little change in the net carbon budget 
of the tropics. Combining the net release estimate for the region 12°S to 12°N with independent 
estimates of oceanic C02 release implies that, in this region, the terrestrial biomass is nearly con­
stant or even slowly increasing, in spite of massive deforestation. The implications for the global 
carbon budget are discussed. 

1. Introduction 

The extent to which the terrestrial biota con­
tribute to long-term changes in atmospheric C02 

concentrations has long been a contentious ques­
tion in carbon cycle studies. Various workers have 
made strong suggestions of a net source due to 
forest clearing and a net sink due to regrowth 
and/or biotic fertilisation due to increasing C02 

concentrations (e.g., Houghton et al., 1983; Olson, 
1982). There have been corresponding attempts 
to modify ocean models to account for the 
uptake of excess C02 from deforestation (e.g. 
Siegenthaler, 1983 ). A recent study by Tans et al. 
(1990) has increased the contentiousness of the 
issue by suggesting the northern hemisphere 
oceans are taking up very little of the fossil carbon 
released into the atmosphere and further, that the 
southern oceans are also unlikely to be taking up 
a large amount of carbon. 

Four main approaches have been used in the 
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past to estimate the biotic contribution to 
atmospheric C0 2 levels. 

(i) Direct estimates of biotic releases (e.g. 
Houghton et al., 1983 ); 

(ii) Interpretation of global scale budgets (e.g., 
Siegenthaler and Oeschger, 1987); 

(iii) Determination of spatial distribution of 
sources (e.g. Enting and Mansbridge, 1989, Tans 
et al. 1989); 

(iv) Interpretation of changes in c5 13C (e.g. 
Siegenthaler and Oeschger, 1987). 

The present study looks at the 2nd and 3rd of 
these approaches, i.e., those that involve the inter­
pretation of atmospheric C02 data. Most atten­
tion is given to the approach of determining 

_the spatial distribution of the sources so that the 
source regions can be used to help identify the 
source/sink processes. This study is a refinement 
of our earlier inversion studies (Enting and 
Mansbridge, 1989). We have made a number of 
small changes to our transport model and the 
fields that define the transport. We have also con­
sidered the role of CO in the atmospheric carbon 
budget. Although the amounts of carbon trans­
ported as CO are large enough to be comparable 
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