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Diminishing the carbon
footprint of ships

THE FRENCH SME D-ICE WAS LOOKING FOR WAYS TO DECREASE
THE CARBON FOOTPRINT OF SHIPS.

COPERNICUS SATELLITES PROVIDE HISTORICAL DATA ON WEATHER,
WIND, WAVES AND SEA CURRENTS ON SEA ROUTES TO SUPPORT WIND-
PROPELLED SHIPS.

USING THESE HISTORICAL DATA, SHIPS CAN TAKE ROUTES WITH
LOW POWER CONSUMPTION.
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S H I P S ,  B O A T S  A N D
V E S S E L S  H A V E  A
H E A V Y  I M P A C T  O N
T H E  O C E A N  A N D  T H E
E N V I R O N M E N T .  

Indeed, they are responsible for a significant

proportion of the global climate change

problem. 

More than 3% of global carbon dioxide emissions

can be attributed to ocean-going vessels, which is

equivalent to the annual greenhouse gas

emissions from over 205 million cars. 

Carbon dioxide emissions of ships are directly

proportional to fuel consumption and speed.  
 

Moreover, boats powered by fuel also cause noise

pollution that negatively affects marine life. 

TO ALIGN WITH THE OBJECTIVES OF
THE INTERNATIONAL MARITIME
ORGANISATION. THE SHIPPING
INDUSTRY IS NOW CHANGING, AND
MORE AND MORE SHIP OWNERS ARE
TODAY TRYING TO REDUCE THEIR
ENVIRONMENTAL FOOTPRINT. 

The most studied solution is the hybridisation of ship

propulsion, by combining wind-assisted propulsion

with other means of green propulsion (hydrogen,

solar panels, ammonia, etc.). This will lead to complex

and innovative ships, with some uncertainties that

need to be anticipated [1].  
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The company is based in Nantes, with a
team of 26 people, and operates in the
fields of routing, clean energy and
safety at sea. 

D-ICE assists ship owners and operators
to find solutions to diminish their
impact on the environment. In
particular, they work on assessing the
interest of adding wind-assisted ship
propulsion systems onboard merchant
ships. 

D - I C E  I S  A  F R E N C H  S M E
W O R K I N G  O N
T E C H N O L O G I C A L
S O L U T I O N S  T O
D I M I N I S H  T H E  I M P A C T
O F  B O A T S  O N  T H E
E N V I R O N M E N T .  

Type of organisation: SME
Country: France
Annual budget in 2020:  €500k - €1m
Previous experience with Earth Observation data: Yes

D-ICE ENGINEERING
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Initially funded by the Copernicus Marine

Environment Monitoring Service (CMEMS),

SATORI relies on data from Copernicus

satellites to acquire information on weather,

wind, waves and sea currents on sea routes.

Those historical data are made freely

available by the Copernicus Marine

Environment Monitoring Service through two

products: 

the Global Waves Reanalysis Waverys
and the Global Ocean Physics
Reanalysis. 
 

The data are used to calculate ships'
motions and interactions with the
environment. Indeed, the evaluation of
wind, waves and currents is necessary
for the model to calculate the speed of
ships and their engine power between
two points at a specific time.  
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T H E  S A T O R I  S O F T W A R E  U S E S  C O P E R N I C U S  D A T A
T O  S U P P O R T  W I N D - P R O P E L L E D  S H I P S .

The software is one of the latest created
by D-ICE with the objective of analysing
the performance of wind-assisted
propulsion vessels on specific routes,
according to historical weather data
(wind, waves and currents). 

Available since November 2020, the
SATORI online service allows for the
estimation of fuel consumption of ships
on specific routes. The associated
algorithm picks the routes with less
power consumption. 

Source: D-ICE Engineering
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W I T H  T H I S
I N F O R M A T I O N ,  U S E R S  O F
S A T O R I  C A N  A S S E S S  T H E
R E D U C T I O N  O F
C O N S U M P T I O N  T H A T
W I L L  B E  R E A C H E D
T H A N K S  T O  T H E
I N S T A L L E D  W I N D -
A S S I S T E D  S H I P
P R O P U L S I O N  S Y S T E M ,
E I T H E R  O N  A  D I R E C T
R O U T E  O R  O N  A N
O P T I M I S E D  R O U T E .  

SATORI is built for shipowners, naval
architects and providers of propulsion
systems. Customers access SATORI through
a web portal, where they can enter the ships’
data and their potential speed according to
different directions and winds.

Users can perform statistical weather
routing studies on the online interface,
choose a route and the time periods on
which they wish to assess the ships' average
consumption, and then create their own
data visualisation to obtain the required
forecasts (environmental conditions to be
encountered, fuel saving associated with
wind-assisted propulsion, ship motions). 

The results can be filtered according to sea
state, wind direction or speed, or engine
power. 

©
 D

-I
C

E

http://i-sea.fr/en/
http://i-sea.fr/en/
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SATORI HAS BEEN
ALREADY USED BY
SOME NOTABLE
SKIPPERS.
For example, Total and Z&B are today
using the software on some of their ships,
while AYRO and Chantiers de l’Atlantique
rely on it to design wind-assisted ship
propulsion systems. 

The same algorithm which powers SATORI
was used to perform a study for the
design team of the new Banque Populaire
trimaran after their boat capsized during
the Route du Rhum yacht race in 2018.

In 2021, the boat Maître Coq won the
greatest sailing race around the world,
solo, non-stop and without assistance: the
Vendée Globe.

D-ICE provided the skipper, Yannick
Bestaven, with a software that contained a
database of historical routes. 

This database was computed with
the same algorithm as SATORI. This
tool helped him to confirm his routes’
choices and to eventually win the
race. 

"Thanks to this new

technology, the shipping

community can now

validate business models

around the new targets of

the International Maritime

Organization and take

action to reduce greenhouse

gases emissions globally".

Sylvain Faguet, D-ICE

Engineering.
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F O R  D - I C E ,  S A T O R I  R E P R E S E N T S  A N  O P P O R T U N I T Y
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T R U S T F U L  R E L A T I O N S H I P S  T O  D E V E L O P  N E W
P R O D U C T S  I N  T H E  F U T U R E .
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Indeed, thanks to SATORI, shipowners can
assess the convenience of installing wind-
assisted propulsion systems to reduce the
carbon footprint of their fleet. 

Also, developers of wind-assisted ship
propulsion (WASP) systems, can convince
shipowners that their solutions will entail
significant fuel consumption reductions,
while ensuring a good return on
investment.   

Finally, naval architects can validate the sizing
and configuration of WASP systems onboard
ships to obtain the best fuel reduction with
the lowest impact on ships’ structure and
operations. 

Among current developments, D-ICE is now
working on the OCEANiCS solution, a new-
generation navigation and control system
aimed at optimising and securing operations,
while significantly reducing fuel consumption  
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L I N K S
D-ICE Engineering: dice-engineering.com  
International Maritime Organization:
www.imo.org 
Copernicus Marine Environment Monitoring
Service: marine.copernicus.eu  
SATORI: dice-engineering.com/satori/ ;
satori.d-ice.net  
SATORI Use Case Demo: satori.d-
ice.net/cmems_dedicated_webpage/index.h
tml 
Global Ocean Waves Reanalysis Waverys:
resources.marine.copernicus.eu/?
option=com_csw&view=details&product_id=
GLOBAL_REANALYSIS_WAV_001_032  
Global Ocean Physics Reanalysis:
resources.marine.copernicus.eu/?
option=com_csw&view=details&product_id=
GLOBAL_REANALYSIS_PHY_001_030  
Presentation “Use case SATORI by D-ICE” at
the Copernicus Marine General Assembly:
youtu.be/yYVTTfBFMPo 
Le système OCEANiCS pour la navigation, le
routage, le pilotage et l’optimisation de
performances de CANOPÉE: dice-
engineering.com/wp-
content/uploads/2021/01/2021-01-20-
Canopee-Communique-FR.pdf

[1] Copernicus Marine Service,
SATORI: Online statistical weather
routing:
https://marine.copernicus.eu/services/
use-cases/satori-online-statistical-
weather-routing

R E F E R E N C E S

Sylvain Faguet 
Chief Sales Officer, SATORI 
Nantes, France 
sylvain.faguet@dice-engineering.com 
https://dice-engineering.com/ 
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THIS ARTICLE HAS BEEN PRODUCED BY EURISY WITH THE

SUPPORT OF THE FRENCH NATIONAL CENTRE FOR SPACE STUDIES

WITHIN THE FRAMEWORK OF THE "COPERNICUS & ME" INITIATIVE. 

 

THIS INITIATIVE IS IMPLEMENTED BY EURISY AND CNES  WITH

FUNDING FROM THE CAROLINE HERSCHEL FRAMEWORK

PARTNERSHIP AGREEMENT BETWEEN THE EUROPEAN
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INITIATIVE IS OVERSEEN BY CNES WITHIN THE CONTEXT OF THE
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