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USE OF AI FOR FORECASTING AND MONITORING

OF OIL SPILL AT SEA



Ports play a crucial role in the global economy, but maritime operations involve significant risks of oil spills, which can

cause substantial environmental damage and economic losses.

Loading and unloading operations of ships, docking and undocking maneuvers, and fuel handling represent inherent

risks of oil spills. Technical failures in equipment, operational accidents, and adverse weather conditions can trigger oil

spill incidents with severe consequences.

Oil spills can affect marine biodiversity, contaminate coastal ecosystems, harm fishing and tourism, and generate high

cleanup and remediation costs.

The growing awareness of the importance of sustainability and environmental responsibility has driven the search for

innovative technological solutions to prevent and mitigate the impacts of oil spills.

In this context, we combine science, technology, and sustainability to elevate our standards of environmental

responsibility in managing operational risks.

Use of AI for forecasting and 
monitoring of oil spill at sea



The project
Artificial Intelligence (AI) offers powerful tools for monitoring and

forecasting complex phenomena, such as the dispersion of oil spills,

allowing a faster and more effective response to incidents.

Sipremo O2S is a high-level technological system developed for forecasting,

monitoring, and intelligent response to oil spills in ocean environments.

This system combines AI models with forecasts based on physical

parameters to understand and predict the behavior of oil spills under

various conditions.

With the implementation of Sipremo O2S, Porto Sudeste aims to improve its

response capability to oil spill incidents, mitigating their negative impacts

and promoting the sustainability of port operations.



Differential

The differential of the system is in its ability to merge climate information on

multiple horizons with operational data, building a systemic understanding

of the variables involved in oil spills events.

Through artificial neural networks, models and semi-supervised learning

algorithms, the system constantly learns, becoming more accurate over

time.

In addition, it incorporates physical dispersion models adapted to ocean

environments, allowing the simulation of the oil spill and its interaction with

wind, currents, temperature, salinity, meteorology among other

parameters.



Stakeholder Mapping
The system has a geo-referenced database that gathers information on

various stakeholders of the Sepetiba Bay region, such as fishing

associations, local companies and emergency response bases. These

data allow an integrated visualization of the territory, facilitating the

articulation between the different actors and contributing to a more

efficient management, especially in situations that require quick

response.

The system also includes mapping of sensitive coastal areas, such as

mangroves, traditional communities, and environmental conservation

units. Points of interest can be updated constantly, ensuring that the

information reflects the latest conditions in the region. This ensures

greater data reliability and contributes to more accurate decisions in

public policies, emergency actions and sustainability strategies.
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The tool
Sipremo O2S is built on a highly integrated data architecture that combines machine learning, deep learning and prediction

models with physical parameters.

Fluid dynamics equations are used to simulate the behavior of oil spills under different conditions.

The tool processes large volumes of oceanographic data (currents, tides, temperature, salinity) and meteorological data (winds,

precipitation) to generate accurate forecasts, being able to predict the dispersion of oil spills on different time scales (short,

medium, and long term) and spatial (local, regional).

The system has an interactive visual interface, accessible by web browsers, which allows users to observe the projection of the

spill in real time and project different spill scenarios.

Sipremo O2S maps critical points, such as coastal communities, beaches, environmental protection areas, and other sensitive

areas, to predict the spill's movement and arrival time at these locations.



ESG Alignment
The implementation of Sipremo O2S demonstrates a commitment to ESG

practices, taking into account the environmental responsibility requirements

and contributing to the sustainability of operations.

The project raises operational risk management standards by promoting

transparency, efficiency, and compliance with environmental regulations.



Expected Results

Contribution to Sustainability

The project's implementation will contribute to the 

sustainability of port operations, reducing negative 

environmental impacts and promoting 

environmental responsibility.

Improvement in Forecasting and Monitoring

It is expected that the implementation of Sipremo

O2S will result in a significant improvement in the 

ability to predict the dispersion of oil spills, 

allowing for more efficient and accurate 

monitoring.

Increased Response Agility

The system provides greater agility in responding to 

oil spill incidents, allowing for the rapid mobilization 

of resources and the implementation of more 

effective containment and cleanup actions.

Decision-Making Optimization

Sipremo O2S will provide precise and real-time 

information, optimizing decision-making in 

emergency centers and strategic planning of 

maritime operations.



Conclusion
This is a project of great importance for the protection of marine ecosystems and the safety of port operations,

contributing to the sustainability and resilience of the sector.

The implementation of Sipremo O2S represents a significant progress in the application of AI technologies for

environmental management, aligning with innovation and sustainability trends in the maritime sector.
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