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ABSTRACT 

The chemical composition of rain events has been determined at 6 sites in the Venezuelan 
savannah region. The results indicate that precipitations are little affected by anthropogenic 
emissions and that rain concentrations of anions and cations are similar to those observed at 
"remote" continental sites. At each location, the rain is acidic with average pHs ranging from 4.4 
to 5.4. Over 50% of the free acidity may be due to formic and acetic acids. HN0 3 and H2 S04 

contribute only less than 36 % . NH3 plays a significant role as neutralizing compound; Ca and 
Mg carbonates may also, in some cases, reduce the acidity of the rain solution. A complete 
evaluation of the ions that take part in the acid-base equilibrium is given. The participation 
of organic acid is discussed in detail. The first rains of the season, during biomass burning 
periods, are heavily loaded with several compounds, showing that emissions and/or atmospheric 
production are enhanced during vegetation fires. No significant variation in rain acidity was 
observed; it is likely that the larger atmospheric photochemical formation of organic and 
inorganic acids during burning is neutralized by a large primary emission ofNH 3 • The study of 
these "particular" rains is useful in searching for pollutants emitted by fires and/or possible 
atmospheric processes that may occur in the associated haze layer. 

1. Introduction 

As part of a research program oriented to 
characterize the atmospheric chemistry of the 
Venezuelan savannah climatic region, and its 
possible relation to the acidification processes 
occurring in this ecosystem, over the last few years, 
the chemical composition of rainfall has been 
measured at several sites in the savannah region of 
Venezuela. 

It is well established that in the rural regions of 
Venezuela, rainfall is acidic (Sanhueza et al., 1987, 
1988 and 1989). On the other hand, a characteriza
tion of the Venezuelan environment (Sanhueza 
et al., 1988) indicates that terrestrial and aquatic 
ecosystems of the Orinoco River basin are sensitive 
to acid deposition; most of the soils are acidic, with 
a high exchangeable Al content; surface water has 
low alkalinity and extremely low buffer capacity. 
Therefore, in order to evaluate the possible future 
impact of an increase in rain acidity due to an 

increase in anthropogenic activities in the region, it 
is important to determine the chemical composi
tion of rainfall at the present time, when "natural" 
conditions still prevail throughout most of the 
Venezuelan savannah region. 

2. Field measurements 

The map in Fig. 1 shows the savannah climatic 
region of Venezuela, which is located between the 
Amazon forest and the Caribbean Sea, and indi
cates the position of the sampling sites: Camburito 
(Portuguesa State), Chaguarama ( Guarico State), 
Joaquin del Tigre (Monagas State), Guri and 
La Paragua (Bolivar State). Two well-defined 
climatic periods occur in the area: a dry season for 
December to April, and a rainy season from 
May to November. The annual rainfall at the 
monitoring sites is given in Table 1. No important 
variation in average temperature is observed 
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