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The EASOS Marine Watch system is a decision support system underpinned by Riskaware’s 

MarineAware platform. It was developed as part of the Earth and Sea Observation System 

(EASOS) project, led by the Satellite Applications Catapult (SAC), and combines Riskaware’s 

MarineAware oil spill modelling platform with an automatic satellite detection capability 

developed by Plymouth Marine Laboratory (PML).

This case study outlines how Marine Watch was instrumental in the successful response 

by Malaysian Authorities to contain an oil spill off the coast of Johor; highlighting how the 

system was used in the detection, investigation and containment of the slick. 
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The Malaysian government has been using 
Marine Watch for nearly three years, and in 
that time the system has detected several 
major spills and hundreds of potential 
smaller slicks. This information has been 
key to helping the government monitor and 
respond to oil spills, avoiding disastrous 
consequences for the local environment 
and economies.

A Real-Life  
Environmental 
Incident

On the morning of 2nd May 2019, authorities were 

alerted to one such oil spill by Marine Watch’s 

automatic notification system. It identified the spill was 

located roughly 11km off the coast of Johor, measuring 

around 5km2 in area, and integrated modelling 

predicted that the oil could reach the coastal town of 

Bandar Penawar within days.
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Location of the detected oil spill, as shown in the Marine Watch user interface
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An oil slick of this size can cause 
significant damage to the marine 

environment, affecting the livelihoods 
and health of the local people, so 

urgent response was needed. With 
support from Marine Watch’s in-

country partners, the KASI Group, the 
Malaysian government were able to 

quickly deploy response ships, locate 
the spill and successfully contain the 

slick before it reached the coast. 

Malaysian authorities respond to the oil spill to prevent it reaching the coast

Forecasted transport and dispersion of the oil spill had 

it not been intercepted
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The following features were utilised by the 
Malaysian authorities, enabling them to 
plan and mobilise an informed, efficient 
and successful response to the incident.

Marine Watch provided the following critical situational 

awareness data:

• Automatic identification and sending of alerts of 

the potential presence of oil spillage. 

• Modelling of the transport and dispersion of the oil 

spill forward in time from the point at which it was 

identified. 

• Source identification modelling to show the areas 

where the oil could have originated. 

The EASOS Marine 
Watch Solution
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Identification and Notification 

Peninsular Malaysia’s coastline is over 2,000 km long 

and runs along the second busiest shipping lane in the 

world, the Malacca Straits. This large area presents a 

huge challenge for the authorities who must monitor 

the waters for dangers such as oil spills. 

Marine Watch’s satellite oil detection capability, 

developed by PML and integrated into Riskaware’s 

modelling platform, allows the Malaysian authorities to 

do this remotely, and without the need of patrols by 

ships and planes. Satellites regularly monitor Malaysian 

waters and, in this event, identified the potential slick 

before it had been seen from the coast or by passing 

ships. This sent an automatic alert to the authorities, 

enabling them to initiate a timely response.
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Marine Watch’s modelling service, part of the 

MarineAware platform, is able to forecast the transport 

and dispersion of any potential oil spills based on 

current, wind, sea conditions and bathymetry. 

Riskaware has worked closely with third-party 

oceanographic experts to source high-resolution 

current forecasts produced specifically for the 

Malacca Straits and surrounding waters. This ensures 

the model’s predictions are accurate, which is crucial 

to highlight the areas at risk and the optimal points 

for effective mitigation intervention. Modelling is 

automatically performed on any newly detected oil 

spills so its ready when users need it. 

In the case of the Johor oil spill, the Marine Watch 

model notified the Malaysian authorities that the oil was 

likely to reach the coast within two to three days unless 

urgent action was taken. It further provided data about 

the spill’s most likely path that helped the response 

ships locate the oil and plan for effective containment. 

Marine Watch includes MarineAware’s source 

identification capability, developed in partnership with 

the University of Oxford, which can estimate the area 

where the spill most likely occurred. This information is 

cross-referenced automatically with AIS ship tracking 

data, to analyse activity which may have caused the 

spill. If illegal activity is suspected, the model can help 

identify the ship or ships most likely to be involved.

Transport and Dispersion Modelling

Source Identification Modelling 
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Investigating suspicious shipping patterns 

near the predicted source of the spill

During the Johor incident, Marine Watch identified 

three ships which passed near the possible origin of 

the oil. The paths of these ships can be viewed through 

the user interface to help further investigation. Closer 

inspection showed that while two passed by the area 

but did not stop, one spent over a day in the region 

and left only nine hours before the satellite detected 

the slick. Whilst this is not conclusive proof of any 

wrongdoing, it is something the authorities may choose 

to investigate further.
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Utilising actionable intelligence from the EASOS 

Marine Watch System, Malaysian Authorities were able 

to rapidly identify the best course of action for their 

response team; within 48 hours of being alerted they 

had located the slick and carried out steps to prevent it 

reaching the coast.

Without these actions, it is estimated that up to 13km of 

coast could have been affected causing coastline clean 

up costs of around 8.5m Malaysian Ringgits (£1.6m)*. 

Significant environmental damage and detrimental 

impacts to local economy were also avoided which 

could have further increased the financial impact.

The response to the Johor oil spill illustrates how the 

MarineAware platform can be built into effective oil spill 

response products and mitigate both significant risk 

and costs.

Preventing 
Environmental and 
Economic Impact 
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*based on average clean-up costs of similar sized oil 
spills around the world. 

EASOS Marine Watch continues to monitor Malaysian 

waters. Due to its key role in the successful response 

to the Johor oil spill and similar incidents, other 

governments are now also interested in acquiring this 

capability for deployment in their waters. 

As collaborators and innovators, we want to keep 

growing our partnerships with organisations such as 

Satellite Applications Catapult, PML, KASI Group and 

the Malaysian government, to collectively continue to 

create better solutions for real world application.

Future 
Research and 
Development 

MARINEAWARE

As collaborators and 
innovators, we want 
to keep growing 
our partnerships to 
collectively continue 
to create better 
solutions for real 
world application.
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