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ABSTRACT

Minimization of the drift of aerially applied crop protection and production
materials is studied using a novel simulation-based approach. First, this new
approach studies many factors that can contribute to downwind deposition
from aerial spray application to narrow down the major contributing factors
using the Design of Experiments (DOE) method. With the focus on major
contributing factors such as wind speed and droplet size, an optimization
process is carried out in AGDISP and MATLAB. This results in a sub-optimal
offset of the flight trajectory in the direction perpendicular to the swath lines
to be used to compensate for the wind speed. The effect of the sub-optimal
off-set, i.e., the swath displacement, is validated using Monte Carlo analysis:
random values for all of the factors are generated; the sub-optimal swath
displacement values are used in comparison to the default offset; the
difference between the default and the sub-optimal offsets is analyzed.
Statistical analysis of the results show that using the sub-optimal offset values
can greatly reduce downwind drift as compared to the default offset value. In
fact, the sub-optimal offset values achieve results that are very close to the



optimal ones. For comparison of the results, the application efficiency and the
downwind depositions at different distances are used as the performance
metrics. The new method can provide useful guidance to the applicators.
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