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Simulation of water pollutants dispersion in reservoir of Salto Grande.

Larissa Macul Moreno*, Jodo Frederico C. A. Meyer

Abstract

Using a diffusion-advection-reaction partial differential equation, we try to computationally simulate the dispersion effect
of pollutants in aquatic environments. This study will focus on the current crisis in Americana’s reservoir, Salto Grande,
provoked by improper disposal of industrial and domestic waste.

Key words:

Biomathematics, Partial Differential Equations, Numerical Analysis

Introduction

In the 50's, the dam and reservoir of Salto Grande were
built for hydroelectric energy generation, boosting the
Atibaia river's bank industrialization and urbanization. The
conseqguences of years in environmental degradation can
be seen in the state of emergency of the city Americana,
that, according to the story from G1%, was taken over by
water hyacinth nourished by urban and domestic pollution
disposal which severely endangers the biota in the
reservoir waters.

With this motivation, we formulated a mathematical
model for the dispersion of pollutants through a diffusion
problem and the associated numerical solution.

Results and Discussion

To simulate the propagation of the pollution concentration
dynamic behavior we chose the classic diffusion-
advection-reaction partial differential equation, from
Okubo® and Edelstein-Keshet®. We are interested in
calculating the approximate numerical solution of the
differential equation to obtain a description of the
temporal variation in a smooth bidimensional domain
similar to the reservoir of Salto Grande.
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Equation 1.

where c=c(x,y,t) is the pollutant concentration, a is the
diffusion coefficient, V is vector representation of the
dominant advective wind, u is the decay or absorption
coefficient, f represents the sources of pollution, 2 is the
spatial domain, J is the temporal domain and T is the final
time of simulation.

For the numerical treatment, we chose the Finite
Differential Method for spatial approximation and the
Crank-Nicolson Method for temporal approximation, from
Burden, Faires?.

Both numerical and visual qualitative results were
executed with the software Matlab. The results simulate
the diffusive effect through time in a spatial domain, from
Zamorab, similar to the reservoir of Salto Grande, as can
be seen in Figure 1.

Image 1. Simulation of pollution waves diffusion in
reservoir of Salto Grande.

Conclusions
This work represents an initial effort to simulate different.
scenarios of pollutant diffusion in aquatic environments
using numerical approximation methods. We hope the
developed computational resources may contribute in the
creation and establishment of public politics for the
recuperation of reservoir of Salto Grande and it's waters.
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