
Earth observation satellite data and images 
offer a unique view of our oceans, seas and 
coasts. Satellites, and their on-board sensors, 
on the one hand provide a routine, cost-
effective, wide area surveillance covering 
all maritime zones. On the other hand they 
can hone in on precisely-targeted locations 
for monitoring specific operations to gather 
information, e.g. in response to emergencies.

In the ports world, satellites can be used to 
gather in-detail geographic and bathymetric 
information during the in-planning phase of 
offshore construction.

They might also be used by the port at 
regular intervals, for example, for monitoring 
port operation or in order to optimize ship 
navigation. Potentially, they can obtain a 
detailed and timely view of an area in order to 
identify hazards to marine traffic, like floating 
containers. Satellite-based services also have 
great potential to support the maritime and 
marine communities  beyond ports.

Parties like fisheries, coast guards, port 
authorities, shipping companies, research 
institutions and many more, will considerably 
benefit from related innovative services in 
their daily work, offering  information on the 
oceans and coastal areas, e.g. on a variety 

of environmental variables, bathymetry, and 
marine and maritime activities. 

THE MARSAT NETWORK
The MarSat project is a network of small 
and medium-sized enterprises united by a 
maritime research institute. 

MarSat participants contribute both 
experience and expert knowledge in the 
fields of satellite data provision and analysis, 
software development, and maritime 
services. 

The network that started work in August, 
2016 will create and integrate new and 
innovative operational satellite-based 
services to allow the maritime community 
to take advantage of the most up-to-date 
satellite earth observation data in their daily 
work. Use of satellite data lays the ground 
for improved decision making for shipping 
route optimization, offshore planning and 
maintenance as well as emergency events.

MarSat project partners include satellite 
service provider EOMAP,  sea ice management 
company Drift & Noise Polar Services, 
maritime software provider SevenCs, 
software developer Trenz and the Institute of 
Shipping Economics and Logistics (ISL).  

The MarSat project is financed and 
coordinated by the German federal space 
agency DLR Space Administration, with 
funding from the German Federal Ministry 
for Economic Affairs and Energy. The MarSat 
network is open to new partners, service 
providers, and pilot users looking to become 
part of the MarSat community.

EARTH OBSERVATION CAPABILITY
Satellite-borne Earth observation is not 
new, but only recently have investments 
in satellite capabilities and advances in 
algorithms and data processing started to 
enable the widespread and efficient use of 
this intelligence information at scale. Space-
based data offers information on the oceans 
and coastal areas which are of interest for the 
maritime industry, for example bathymetry, 
sea state and shipping activities. They can also 
be used to collect data on water quality and a 
variety of environmental variables.

Shallow water zone bathymetric data, 
for example, is of increasing importance to 
support various applications such as safety 
of navigation, reconnaissance surveys, 
coastal zone management or hydrodynamic 
modeling. Nevertheless, there are also 
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challenges for space-based methods which 
the maritime industry has to face, like 
standardization of data, integration of multi-
source data and the need for shorter delivery 
times.

OPTIMIZING MARITIME SAFETY AND 
EFFICIENCY
Owing to the rapid increase in global shipping 
traffic during recent years, there is growing 
need for constant innovation in the field of 
maritime surveillance. 

Shipping companies deploy modern 
technologies to ensure enhanced monitoring, 
efficiency and security of their fleets. 

For shipping companies, vessel location and 
navigation systems are of increasing interest. 
Earth observation images can contribute to 
helping ports manage the actions and events 
that can have an impact on maritime safety, 
accident, and disaster response, search and 
rescue activities as well as maritime border 
and fisheries control. 

Satellite images can also be used to 
optimize navigation for ports. For example, 
they might be used in combination with new 
innovative solutions such as optimized voyage 
planning and automated route calculation, 
for example based on permanently updated 
information on winds, sea state and currents.

For the shipping industry, navigation 
using satellite images may be a solution for 
navigating the approximately 50% of the 
world's coastal areas which are not or not 
adequately covered by nautical charts. 

A lack of reliable information has resulted 
in maritime accidents, for example in the case 
of the Panamanian-flagged bulk carrier New 
Mykonos, which in 2016 ran aground south 
of Faux Cap, southern Madagascar, broke into 
two and sank, loaded with 160,000 tonnes of 
coal.  This and similar cases imply considerable 
damage potential and environmental hazards 
for shipping companies not in possession of 
accurate data. 

In order to contribute to the safety of 
navigation and to prevent appropriate risks, 
this information gap can be closed by using 
high-resolution optical satellite data. In 
particular, Satellite Derived Bathymetry (SDB) 
derives information about water depth and 
ocean floor structure from analyzing the 
sunlight reflected by the sea floor by means 
of physical models, enabling depth mapping 
without having to perform cost-intensive and 
time consuming local measurements. 

The United Kingdom Hydrographic Office 
in 2014 for the first time used this satellite-
based procedure for the production of a 
British Admiralty Chart. 

Within MarSat, a service chain will be 
implemented, which offers a simple and 
fast way to obtain up-to-date shallow 
water bathymetry data and integrate it into 
bathymetric Electronical Nautical Charts 
(bENCs).

SMARTER SAILING IN ARCTIC AND 
ANTARCTIC WATERS 
Commercial shipping in the Arctic is 
expected to increase. Ocean routes like the 
Northwest Passage above North America 
and the Arctic route north of Russia have the 
potential to considerably shorten vessels’ 
voyages, drastically reducing shipping costs. 
Furthermore, an increasingly important 
maritime domain is the Antarctic cruise 
operations sector. However, operating in 
these areas puts special requirements on 
shipping companies and their crews, and 
environmental safety is one of the main 
priorities.  The highest security standards 
and meeting the requirements of the Polar 
Code govern every maritime activity within 
the polar regions, but currently important 
prerequisites like daily high-resolution ice 
charts are not available. With the launch of 
the second Sentinel-1 satellite in April, 2016, 
radar images of Antarctic sea-ice are available 
on a more regular basis than before. 

MarSat partner Drift+Noise's Operational 
Ice Maps, which are being developed within 
the project, are automatically sent to a ship 
in the ice when new satellite images are 
available for the route ahead. 

During a case study which was conducted 
beginning of 2017, polar vessel Ortelius, saw 
of the first demonstration of operational Ice 
Maps using satellite imagery for shipping, 
and concluded with very promising results. 

A so-called Ice-Pad, which is a specially 
designed handheld computer, is being 
developed by MarSat to easily get data to 
shipping industry users. In that way, MarSat 
supports vessel operators in meeting 
the requirements of the Polar Code with 
respect to up-to-date ice information in 
polar waters. 

Example of a very high resolution satellite image of the port of Palma de Mallorca, obtained from 
the satellite WorldView-4 at a resolution of 30 centimetres in Spain on 29 March, 29, 2017 Source: 
Palma de Mallorca  WorldView-4  2017 European Space Imaging
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The Institute of Shipping Economics and 
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located in Bremen and Bremerhaven, 
Germany. ISL is one of the leading maritime 
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interdisciplinary project teams, well equipped 
with modern instruments in practice-oriented 
research and development projects. Together 
with its partners in the MarSat network, 
ISL works towards creating and integrating 
innovative satellite-based services for the 
marine and maritime community.
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