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WITOIL
an open and accessible oil
spill simulation platform 
on a digital twin.

Speaker: Francesco Trotta
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Where Is The Oil

➢ WITOIL is a Digital Twin platform for simulating the transport and transformation
of oil spills. 

➢ The oil spill model used is the MEDSLIK-II

➢ One of the Key Feature of the platform is the Interactivity
(allows users to easily explore real-time scenarios, analyze oil spill evolution, and     
evaluate response strategies)

➢ This capability enhances decision-making processes, supporting effective
environmental protection.
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WITOIL Cloud
Container-Based Approach

The application has been containerized and deployed on the EDITO Infra Cloud

• It has been packaged into a Docker container, 
enabling it to run in a fully self-contained environment

• It includes everything the application requires:

• the operating system,
• the fortran code MEDSLIKII,
• the python script for pre/postprocessing
• all its dependencies
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The application consists of two main components:

MEDSLIK-II SIMULATION

DOWNLOAD INPUT DATA
Currents, Temperature, Winds

DATA PREPROCESSING
Transforming files into MEDSLIK-II input

DATA POSTPROCESSING
Visualization results

On-the-fly data download
(using Copernicus Marine Services and Climate Data Store API)
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WITOIL Cloud
Container-Based Approach
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An interactive Graphical User Interface (GUI) built with Streamlit provides a seamless and user-
friendly experience.

It enables users to:
• easily interact with the 

backend,
• manage workflows
• input parameters,
• visualize simulation results.
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The application consists of two main components:

WITOIL Cloud
Container-Based Approach
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Demonstration in the Witoil Service
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Case Study: Manilla Oil Spill accident
Two experiments with two different Ocean Input Data

(1) from Global-CMEMS Product (1/12)

(2) from SURF-NEMO Results (1/36)
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(1) from Global-CMEMS Product (1/12)

(2) from SURF-NEMO Results (1/36)

POSTER SECTION

Case Study: Manilla Oil Spill accident
Two experiments with two different Ocean Input Data
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• On July 24, 2024, at
16:00 (PHT), the oil tanker 
Terranova sank in Manila 
Bay, resulting in a 
significant oil spill.

• The tanker was transporting
~ 1.5 million liters of oil.

Manilla Oil Spill accident

(24-07-2024 16:00[PHT])
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Satellite Image
of the Oil Spill

• Satellite image of the oil spill from 
RadarSAT-2 [26/07/2024 05:40 (PHT)] 
distributed by the Philippine Space Agency

• The slick drifts to the North-East of the 

position of the tanker Terranova
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Parent vs. Child Current in Manila Bay
The (daily mean) surface velocity derived from the CMEMS-GLOB Model (1/12) and the SURF-
NEMO Relocatable Model (1/36).

CMEMS-GLOB (1/12) SURF-NEMO (1/36)

• Nested model shows 

an increase in surface current

speed and the presence of 

finer-scale motion.

• Coastlines geometry are 

better resolved through

high-resolution grid
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Observed vs. Simulated Oil Spill Drift

SURF-NEMO
(1/36)

The oil spill simulation was:
• initiated at the estimated time 

of the ship’s sinking on July 24, 
2024, at 16:00,

• simulating a continuous spill at a 
rate of approximately 10 tons 
per hour.

RELEASE 
POINT

Snapshots of the Simulated drift on 26/07/2024 05:40 (PHT) forced by CMEMS-GLOB, SURF-NEMO

CMEMS-GLO
(1/12)

Red line shows the satellite image

By utilizing a nested higher res. 
model, the oil slick drifts further
north, aligning more closely with the 
satellite observations and enhancing
the accuracy of oil spill trajectory
predictions.



Thank you!
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