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Abstract

To detect climate change in the Amazon Basin, as possibly
induced by deforestation, time series of monthly mean outgoing
longwave radiation (OLR), an index of tropical convection, and
monthly rainfali totals at Belém and Manaus for the past 15 years are
analyzed. A systematic bias in the original OLR series was removed
priortothe analysis. Linear regression analysis and nonlinear Mann—
Kendall rank statistic are employed to detect trends. Over almost all
of the basin, the OLR trend values are negative, indicating an
increase of convection with time. The largest negative and statisti-
cally significant values are found in the western equatorial portion of
Amazonia, where rainfall is most abundant. Consistent with this, the
rainfall series at Belém and Manaus also feature upward trends.
Small positive and statistically insignificant, OLR trend values are
confined to the southern fringe of the basin, where deforestation has
been mostdrastic. Thus, thereislittle indication for a rainfallincrease
associated with deforestation, but rather a strong signal of enhanced
convection in the portion of Amazonia contributing most strongly to
the total precipitation over the basin.

1. Introduction

Possible climatic change caused by progressive
deforestation in the Amazon Basin (Fig. 1), which
holds about half of the world’s remaining rain forest,
has received much attention. There is a wide range of
estimates of deforestation rates. For the period from
1978 to 1988, Myers (1991) and World Resources
Institute (1990) give estimates ranging from 50 000 to
80 000 km? per year, while Fearnside et al. (1990) and
Nobre et al. (1991) report rates of 21 000 and 20 000
km? per year, respectively. Over the same period,
Skole and Tucker (1993}, using Landsat satellite and
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the Geographic Information System, determined an
increase of deforested area from 78 000 to 230 000
km2, out of a total of about 4 000 000 km? forest area
in Brazilian Amazonia, corresponding to deforestation
rate of 15 000 km? per year. Myers (1991) presents
evidence indicating that the forest thus affected does
notrecover. Deforestation is concentrated in the south-
ern and eastern fringes of Brazilian Amazonia and
along the major transportation lines in the interior (Fig.
2). The neighboring Amazonian countries such as
Colombia and Peru have also experienced a high rate
of deforestation (e.g., Myers 1991). This drastic re-
moval of biomass may have implications for the re-
gional climate, biodiversity, the global carbon cycle,
and the large-scale atmospheric circulation.

The climatic effects of the conversion of tropical
rainforest to grassiand have been the subject of
various numerical model experiments. The processes
involved are complex. When forest is replaced by
pasture, the absorption of solar radiation at the sur-
face is reduced because of the higher albedo for grass
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Fic. 1. Map summarizing information on numerical modeling
experiments of Shukla et al. (1990) and Nobre et al. (1991):
boundary of Amazonia where rain forest is replaced by grassiand,
depicted by heavy solid lines in 1° latitude—longitude resolution;
and rainfall difference (deforested—control), depicted by thin
solid lines in millimeters. National boundary of Brazil is entered as
thin broken line.

579






