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Developing an Analytical Model for Simulating Oil Spills Using
Geographic Information Systems (GIS) and Python

Summary

Oil is one of the primary energy sources in the world, used extensively by humans across
various fields. Oil spills may occur during storage, transportation, or sometimes because of
exploration activities and other industrial operations. This research paper aims to develop an
analytical model for simulating oil spills using Geographic Information System (GIS) analytical
tools and their applications with the Python programming language. The model is designed to
enable decision-makers and specialists in this field to track the movement of oil spills from the
moment the incident occurs, following the slick's progression through all affected areas in real-
time. This is based on atmospheric and temporal variables input by the user, providing detailed
results for each location where the oil slick is present, in addition to determining the extent of the
slick's presence (onshore, in shallow waters, or in deep waters). The research has developed a
numerical solution to account for the effects of density-driven currents and wind-induced surface
currents on the behavior of the oil slick at the water surface. To calibrate the accuracy of the
developed model’s results, a comparison was made between the data generated by the model and
the data from one of the most widely used models globally by organizations, agencies, and
companies - SL Ross Environmental Research Ltd. This was achieved through the execution and
analysis of different oil spill scenarios under varying atmospheric conditions. The results of the
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comparison showed a high degree of agreement, with a standard deviation ranging between (-
0.005) to (0.011) in the latitude and longitude coordinates for the movement of the oil slick

between the two models. Furthermore, the model's results were validated against an actual oil spill
incident (a real-world case study).

Keywords: Geographic Information Systems (GIS), Python, Oil Spill Models, Shallow Waters,
Deep Waters.
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