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ABSTRACT
Is the massive Amazon forest a CO, sink, a source or is it in equilibrium?

There is a large uncertainty in carbon fluxes estimates for the tropics as a whole and in particular for the Amazon
region in South America, bringing the attention to the lack of information to call the region a carbon source or sink.
The production of scientific consistent and long term data series for the region is a process that has to advance step
by step.

Over the last 7 years the Large Scale Biosphere Atmosphere Experiment in Amazonia (LBA) has produced
abundant information regarding the role of the Amazon region in the global carbon, water and energy balances. We
reviewed the contribution of this magnificent biome for the global NPP/NEE and the feedbacks of climate change on
its dynamics.

The complex sink/source duality of Amazonia has been discussed extensively in the literature and during several
scientific meetings of the LBA project. The valuable data emerging from the pioneering network of flux towers and
forest plots in Amazonia bring, for the first time, the unique chance to compare and understand diverse and
contrasting ecophysiological processes. Process models have yet to capture this immense complexity in a sensible
manner. Certainly it is an important and vital question for Brazil and for the world from many perspectives.
However, by paying too much attention to the issue of a uniqueness of a sink or source character and finding its
magnitude, we may loose a great opportunity to discuss the basic functioning and the complexities of the ecosystems
in Amazonia.

The carbon emissions studies related to land use changes for the tropical regions of the world has shown numbers
from 0.96 to 2.4 Pg C y*, while atmospheric CO, inversion models have recently indicated a net exchange of 0.62 +
1.15 Pg C y™* from tropical lands in the Americas with the atmosphere. The difference calculated from these two
approaches would imply a local sink of approximately 1.7 Pg C y™*, or a source of 0.85 Pg C ha™ y™. Considering
the area of the Brazilian Amazon forest (5 million km?) a simple extrapolation would produce a range for the C flux
from-3.0t0 0.75Pg Cy™* .

The figure bellow compares several estimates of carbon fluxes, from regional to the global scale, enhancing the
importance of Amazonia in these scenarios. For that several different techniques are compared, with different carbon
residence time considered in the data set. Yet, the region heterogeneity enhances local peculiarities and the response
to carbon exchange. Additionally, it is clear that local process (i.e. nutrient availability, biodiversity, precipitation
rate, photosynthetic capacity, and so forth) are crucial to be taken in account when extrapolating carbon fluxes from
towers or parcels to regional and global estimates.

The future of the carbon balance, especially in the Brazilian Amazonia, is closely related to the economy. As the
Brazilian economy grows, deforestation rates may increase if the government does not provide environmentally
sustainable regulation to timber exploitation and agricultural practices in the region. Increasing deforestation rates
might overwhelm a potential carbon sink by primary and regrowth forests.
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Fig. 1. Carbon flux from several sources. Positive numbers denote sources of carbon to the atmosphere and
negative numbers denote an uptake of carbon from the atmosphere. L/ATM denotes a flux from the land to
the atmosphere; LUC denotes a flux due to land use changes. W is an abbreviation for World, TR for Tropics,
TA for Tropical America and AM for Amazonia. Data (1) through (16) from Schimel et al. 2001, House et al.
2003, Houghton et al. 2003, Gurney et al. 2002, Fearnside 2000, Achard et al. 2002, DeFries et al. 2002.

REFERENCES

Schimel DS et al (2001) Recent patterns and mechanisms of carbon exchange by terrestrial ecosystems. Nature
414:169-172.

Saleska. SR et al (2003). Carbon in Amazon forests: unexpected seasonal fluxes and disturbance-induced losses.
Science 302 1554-1557

Phillips OL et al (1998) Changes in the carbon balance of tropical forests: evidence from long-term plots. Science
282:439-442

Miller SD et al. (2004) Biometric and Micrometeorological Measurements of Tropical Forest Carbon Balance. Ecol
Appl. 14(4): S114-S126 Supplement

Malhi Y et al (1998) Carbon dioxide transfer over a Central Amazonian rain forest. J Geophys Res-Atm 103:31593-
31612

House JI et al (2003) Reconciling apparent inconistencies in estimates of terrestrial CO, sources and sinks. Tellus
55B: 345-363

Houghton RA (2003) Revised estimates of the annual net flux of carbon to the atmosphere from changes in land use
and land management 1850-2000. Tellus 55B: 378-390

Gurney KR et al (2002) Towards robust regional estimates of CO2 sources and sinks using atmospheric transport
models. Nature, 415 (6872): 626-630

Grace J et al (1995) Carbon dioxide uptake by an undisturbed tropical rain forest in Southwest Amazonia, 1992-
1993. Science 270:778-780

Fearnside PM (2000) Global warming and tropical land use change: Greenhouse gas emissions from biomass
burning, decomposition, and soils in forest conversion, shifting cultivation, and secondary vegetation. Climatic
Change 46: 115-158.

DeFries RS et al (2002) Carbon emissions from tropical deforestation and regrowth based on satellite observations
for the 1980s and 1990s. PNAS 99: 14256-14261

Carswell FE et al (2002) Seasonality in CO2 and H20 flux at an Eastern Amazonian Rain Forest, J Geoph Res -
Atmos 107 (D20), 8076, doi:10.1029/2000JD000284

Baker TR et al (2004) Increasing biomass in Amazonian forest plots. Phil. Trans. R. Soc. Lond. B, DOI
10.1098/rsth.2003.1422

Araujo AC et al (2002) Dual tower longterm study of carbon dioxide fluxes for a central Amazonian rain forest: The
Manaus LBA site. Journal of Geophysical Research-Atmospheres, 107, NO. D20, 8090,
d0i:10.1029/2001JD000676

Achard F et al (2002) Determination of deforestation rates of the world’s humid tropical forests Science 297: 999-
1002



