
Oceans regularly fall victim to 
pollution caused by oil slicks, 
dumping and other illegal 

activities such as violating ballast 
water exchange regulations. The Mar-
pol 73/78 International Convention 
for the Prevention of Pollution from 
Shipping is one of the most important 
international marine environmental 
conventions, as it prevents pollution 
from ships by prohibiting discharges 
and requires ships to carry detailed 
record books outlining activities sur-

rounding these discharges. However, 
one of the challenges facing the 
maritime industry is actually tracking 
ships and monitoring their behav-
iour once they “disappear” over the 
horizon.

During the last few years satellites 
have been launched that can “listen 
in” to existing Automatic Identifica-
tion System (AIS) technology installed 
on the world’s shipping fleet under the 
International Convention for the Safety 
of Life at Sea. Growing constellations 
of advanced satellites from companies 
such as exactEarth in Canada allow for 
global ship tracking in near-real time, 
reaching beyond the coastal range and 
into the most remote ocean areas. This 
relatively new technology is increas-
ingly being used in the fight against 
marine pollution. 

Real-World Examples
Satellite AIS (S-AIS) provides vessel tracks to 
help governments determine violations of 
existing regulations surrounding prohib-
ited discharges. Then authorities are able to 
validate positions recorded in the on-board 
logbooks to identify any discrepancies. 
Data also can be used to show ships that 
have deviated from a predefined route, 
indicating they may be trying to avoid 
detection of prohibited discharge.

The following are two real-world 
examples where S-AIS has been used 

successfully in the fight against marine 
pollution.

Illegal Ballast Water 
Exchange

Since the introduction of steel-hulled 
vessels around 120 years ago, water has 
been used as ballast to stabilize ships at 
sea. This ballast water is pumped into the 
hull to reduce stress, provide stability, 
improve propulsion and maneuverability, 
and compensate for weight lost due to 
fuel and water consumption. 

However, this practice poses serious 
ecological, economic and health risks due 
to the multitude of marine species carried in 
ships’ ballast water. The transferred species 
may survive to establish a reproductive pop-
ulation in the host environment, becoming 
invasive, outcompeting native species and 
multiplying into pest proportions.

As a result, national governments 
will impose strict limits from their 
shorelines in which ballast water may 
not be discharged and exchanged. For 
example, for the Canada/United States 
Great Lakes area, federal regulations call 
for vessels to conduct mid-ocean ballast 
water exchange during ballast-laden 
voyages outside a 200 nautical miles 
(nm) limit from any shore prior to  
arrival in port.

As shown in the image at left, S-AIS 
data were used by Transport Canada 
marine safety inspectors to prove that 
a ship’s log had been falsified in an at-
tempt to avoid voyaging out beyond the 
set limit for ballast exchange.  The S-AIS 
data provide unequivocal proof of the 
ship’s real track.

Oil Spill Identification
Radar imagery—both from 

airborne and satellite sources—is used 
extensively in maritime surveillance 
for identifying surface vessels and 
locating other ocean surface features, 
such as oil slicks. Unfortunately, radar 

imagery is only an unattributed picture 
and doesn’t identify detected surface 
objects. As shown in the image above, 
combining radar imagery with S-AIS 
identifies surface pollution as well 
as ships in the vicinity, providing 
an immediate short list of potential 
offenders.
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Fighting Marine Pollution from Space

S-AIS data of a vessel was compared to its reported track to show the vessel didn't make a 
required course change to exchange its ballast water.
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Oil spills are clearly visible on a radar 
image of an ocean’s surface. By overlaying 
the ship position and track information 
collected by S-AIS, operators are able to 
identify vessels in the vicinity for further 
investigation.
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