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Abstract: In the last decades, the use of pesticides has increased exponentially agricultural production. How-
ever, it is a well known fact that excessive use of pesticides can be hazardous both for the environment and
human health. It is thus essential to assess thoroughly the impact on the environment of a given pesticide be-
fore its application. When they are sprayed on crops, pesticides are absorbed by the soil. Then, when water
flows through the soil because of rain or floods, chemical substances can be released into it. The amount of
pesticide released into water mainly depends on the chemical properties of the pesticide itself and the physical
and morphological properties of the soil. Finally, water carries the pesticides to the groundwater layer, pol-
luting it. Simulation models provide a useful tool for the evaluation of the pollutive potential of a pesticide,
and in the absence of experimental data are often the only option available. The model we present is based
on Cellular Automata. It permits to reproduce explicitly the flow of water, and the chemical reactions taking
place between water and soil. Moreover, with Cellular Automata is possible to generate artificial percolation
beds, reproducing in detail the morphological features of real types of soil, thus reducing the need to collect
experimental data. The results obtained from simulations are consistent with real case studies.

1 THE PROBLEM Computational models are a very useful tool for
assessing the leaching potential of a pesticide into
groundwater, especially in the absence of experi-
mental data. Several models based on differential
equations have been proposed for predicting pesti-
cide concentration in surface water and groundwa-
ter. A comparative review is given for example by
Vanclooster et al. [2000]. The main differences lie
in the approach, in the complexity of the equations
used, and the amount of data required. Unfortu-
nately, data required by these models are only par-
tial, difficult to obtain, and have a variable degree of
quality, while high quality data are needed to obtain
a reliable prediction. Moreover, available data usu-
ally refer to specific locations (types of crops and
soil) and to specific pesticides. In the absence of all
of part of the data needed to fine—tune the param-
eters of analytical models, qualitative models, like
the one presented in this paper, are perhaps the only
option available for researchers. The goal of this
kind of models, rather than replacing real experi-
ments and tests, is to point out which are potentially
the most dangerous scenarios for the application of
a given pesticide, and to provide directions for the
planning of experimental campaigns.

In the last decades, the use of pesticides has
increased exponentially agricultural production.
However, it is a well known fact that excessive use
of pesticides can be hazardous for the environment,
non-—target organisms, and eventually human health.

One of the potential dangers deriving from the ap-
plication of pesticides is the pollution of groundwa-
ter (Gilliom et al. [1999]). After their application
to crops, pesticides are absorbed by soil. Then, if
water flows (percolates) through the soil because of
rain or floods, pesticides can be released (leach) into
it. The amount of pesticide leached changes ac-
cording to the chemical properties of the pesticide
itself and the physical and morphological properties
of the soil. Water containing pesticide may even-
tually reach the underlying groundwater. It is thus
essential to assess thoroughly the impact on the en-
vironment of a given pesticide before its application
(Butler [1969]).
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