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ABSTRACT
The EU-FP7 funded project SAFI (“Supporting our
Aquaculture
and
Fisheries
Industries”,
www.safiservices.eu) is primary focused on the
exploitation of Earth Observation (EO) data resources,
is specifically targeting the support of fisheries and
aquaculture industries in our ocean and near-shore
areas. The initiative aims at providing information
assistance for marine aquaculture deployment
(optimization of cage location with respect to
environmental
and
ecological
context)
and
environmental monitoring during operations. It also
targets supporting fisheries providing informative
indicator products developed through exploitation of
Ocean Colour and Sea Surface Temperature data to
derive correlations between the environmental situation
and the biological status (maturation stage, recruitment
and abundance rates) of the fish and shellfish studied.
Developed in close collaboration with key stakeholders
in the aquaculture and fishery sectors, the SAFI project
proposes synthetic indicators for the species of critical
importance to regional fisheries and aquaculture sectors.
1. INTRODUCTION
The launch of the Sentinel satellites under the
Copernicus Programme represents a significant
opportunity to monitor and explore the function and
nature of our ocean and near-shore regions, upon which
so many of our activities are reliant. Our understanding
of the structure and functioning of fisheries, for
example, and how marine ecosystems are exploited, are
but one example, forming the foundations of our
fisheries and aquaculture sectors. To ensure optimal
decision making, viable planning, and sustainable
exploitation, these sectors need tailored Decision
Support Services, much of whose information can be
derived from Earth Observation (EO) data.

The EU-FP7 funded project SAFI (“Supporting the
Aquaculture
and
Fisheries
Industries”,
www.safiservices.eu) aims more particularly:
1. to develop a service to assist aquaculture
deployment (optimisation of cages location with
respect to environmental and ecological context)
and environmental monitoring during operations;
2. to develop a service to support fishery by providing
indicators of recruitment, abundance and shell/fish
locations;
3. to evaluate the capacity of exportation, acceptance
and sustainability of the services;
4. to foster the use of Copernicus data and in
particular Sentinel-2 and Sentinel-3 measurements;
5. to set up a network of Small and Medium
Enterprises (SME) at different levels of expertise
(and Earth observation (EO) awareness) required
by the service – and to build a consistent and
marketable offer.
To achieve these objectives, the SAFI project gathers
partners with various profiles: biologist and researchers
from IPMA (Portugal) and IFAPA (Spain), aquaculture
experts and researchers from DOMMRS (Ireland),
consultants from COFREPECHE (France) and ACRIEC (Morocco), and researchers in geographical studies
and satellite Earth Observations from UCC and ACRIST. The team’s expertise chain allows partners to take
full advantage of the satellite and other Copernicus data
available, and transform them into reliable and tailored
information for the potential very-end users.
The project is organized around 5 main activities:
o Understanding Users’ Needs,
o Definition and Setup of a Solution,
o Demonstration and Training,
o Evaluation by Potential Users, and
o Business Plan and Exploitation.

2. MATERIALS AND METHODS

service. The following Fig. 2 shows the parameters
collected for the SAFI services setup.

2.1. Understanding Users’ Needs
The SAFI services and products underpinning them
have been developed in close collaboration with
stakeholders in the aquaculture and fishery sectors,
further to extensive consultation and review, forming
the foundation of the development process.
At the beginning of the project, a wide consultation of
potential users allowed the project team to slightly
adapt, when needed, the SAFI service definition to cope
with users’ expectations. A core Users’ Board was
created with key representatives from industrials,
advisors, administrations, consultants and researchers.
Yearly User Board meetings are organized throughout
the project duration (Cork, Ireland in 2014; Nice, France
in 2015; Huelva, Spain in 2016), and complemented by
opportunistic users’ consultations at local scale (e.g.
Paris, France; Faro, Portugal).

Figure 2. Datasets collected by SAFI project for the
setup of new indicators and the services published for
end-users.

Figure 1. Discussion with SAFI User Board, Nice,
France, June 2015.
Users confirmed their interest for four services lines,
namely:
1. Aquaculture Near-Real Time Monitoring,
2. Aquaculture Optimal Site Location,
3. Support to Fishery Management,
4. Fisheries Near-Real Time Monitoring;
and proposed new insights for future developments
beyond the project. Based on these requirements, the
SAFI team has defined and developed a solution.
2.2. Data Collection
One objective of the project being to foster the use of
the latest satellite Earth Observation (EO) data for
aquaculture and fishery activities, the project team
collected a massive database on Earth Monitoring
(archived and Near-Real Time data) from satellite and
modelling, in particular from Copernicus data.
The project team analysed the environmental data
available with respect to users’ requirements and
identified the most appropriate products for each

The database collected (over Europe and North Africa)
comprise more than 2 million files, with e.g. more than
30 years of sea surface temperature archives (Fig. 3).
These were in particular used for correlation analyses to
derive indicators on fishery management.

Figure 3. Main characteristics of the SAFI database.
In parallel to modelling and satellite-derived
information, in situ data on finfish and bivalves biology
and environmental monitoring were collected by
partners. These data are used for the setup of biological
indicators for fishery management (correlation between
environment and biological state), and to validate these
indicators applied with satellite and modelling data.
2.3. SAFI Setup Methodology
Each SAFI service and product developed is setup in a
European area. The capacity for exportation and

acceptance is then being evaluated on another pilot sites
in Europe (Spain, Portugal, Ireland, France), and shall
finally be demonstrated in Morocco.
The indicators developed, once mature and validated
will be published for the user in the SAFI portals.
Finally, operational processing are put in place to ensure
the automated collection of all necessary input data, the
computation of all indicators derived from statistical
analysis and any other requested post-treatment of input
datasets for publication towards end-users, as well as
ingestion in the SAFI tools available online.
3. RESULTS & EVALUATION
Here are presented the results obtained so far on the
SAFI indicators and SAFI tools and services.

Figure 5. Significant wave heights and directions
history and forecast, source WW3 FNMOC model.
3.1.2. Aquaculture optimal site location
o

Following user requirements, four main services are
developed and made accessible through the SAFI tools.

o

3.1. The SAFI Services & Indicators

o

For each service are presented the indicators made
available for SAFI users.

o

3.1.1. Aquaculture Near-real time monitoring
o

o

Near real-time access to environmental
parameters near existing sites (e.g. sea surface
temperature, potential Harmful Algal Blooms
(HAB), phytoplankton concentration, turbidity,
etc.) (Fig. 4)
Wave forecasting for management of operations,
anticipation of feeding constraints, anticipation
of risk-based harvesting, etc. (Fig. 5)

Licencing support: access to long-term archives
for consolidation of new licence applications
(initial state evaluation)
Optimal site identification for salmon, seabass,
seabream species (considering environmental
conditions). (Fig. 6)
Carrying capacity estimation of Atlantic mussel
farms (algorithm derived from [2])
Effect of climate change on optimal location,
especially in locations where species reach the
breeding limit

Figure 6. Analysis of long-term statistics (10 years
minimum) on waves, bathymetry, sea surface
temperatures, (harmful) algal blooms occurrences,
turbidity, chlorophyll-a where relevant.
Example of suitability for seabass/seabream in the
Mediterranean Sea considering surface temperatures,
waves, distance to coast and bathymetry.
3.1.3. Support to Fishery Management
o

Figure 4. Harmful Algal Blooms (HABs) detection (red
and green tides) in near-real time. Source [1],
processing ACRI-ST.

o

Estimation and forecast of spawning period for
small pelagic (sardines) fisheries and bivalves
(wedge shell, venus clam), supporting
sustainable management of fishery resources
with adapted policies (source IFAPA, IPMA)
Assessment of good/bad years for sardine and
bivalves recruitment and abundance at a regional
scale (source IPMA)

Figure 7. Number of days per year suitable for sardine
larvae survival (proxy for recruitment success), source
IPMA.
3.1.4. Fisheries Near-real time monitoring
o
o

Near real-time access to environmental
parameters affecting fisheries in particular sea
surface temperature fronts,
Information on tuna migrating routes.

3.2. The SAFI Tools
The project has iteratively developed an integrated
Decision Support tool with users. This service tool is
centred on web-GIS data visualisation system,
broadcasting the above-presented variety of SAFI
products to the users.
Following users’ requirements on simplicity and data
handling, two levels of services have been defined: an
“advanced” SAFI tool allowing for the consultation of
data available over tailored areas of interest, useful for a
specific activity (Fig. 8) and a “pro” SAFI tool which
allows users to launch remote processing from the web
interface on the SAFI database (Fig. 9).
A demonstration of the first prototype tool &
preliminary available products is accessible on
http://safiservices.ucc.ie.

Figure 8. Overview of the SAFI “advanced” tool
showing the water transparency (Secchi Disk Depth)
monitoring in near-real time, source GlobColour (ESA
DUE).

Figure 9. Overview of the SAFI “pro” tool allowing
remote processing launch.
3.3. Demonstration and training
All along the project, prototypes of the SAFI solutions
and products were prepared and demonstrated to the
user board. During these consultations, requirements
were collected on training needs for the use of the SAFI
services. Users thus helped the SAFI team to shape a
training meeting that will be organised at the end of the
project on 26-28 September 2016, in Morocco.
3.4. Evaluation by potential users
Beyond the definition of the system, discussions with
potential users were organised all along the project, and
these external stakeholders provided wise advises for
the evaluation of the prototype services developed.
The service evaluation will be finalised after the final
user event/training meeting, further to the demonstration
of the final SAFI services and the corresponding
training.
4. DISCUSSION
4.1. SAFI Service Quality and Limitations
The results provided so far were qualified with the in
situ data available on aquaculture and fisheries, and
confronted with end-users expert knowledge.
One shall however keep in mind that the SAFI project
does not address neither the monitoring of farms impact
at very local scale, nor the links between environmental
parameters (as retrieved from EO) with ecological
modelling. Such complementary topics are one of the
main objectives of the DUE Innovator SMART project
supported by ESA, and are considered as perspective for
the evolution of the SAFI offer.

4.2. Exploitation Perspectives
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5. CONCLUSION
The service development and consolidation continues
up to end September 2016. In parallel, the post-project
exploitation of the solution is prepared.
A final user workshop and training will be organised on
26-28th September in Rabat, Morocco, where the SAFI
services and products will be presented, and where
training sessions will be proposed. New potential users
are welcome to attend (upon registration).
For more information, one can follow the SAFI project
updates
on
www.safiservices.eu,
on
Twitter
#SAFIservicesEU or through the Linkedin “SAFI
Services EU” Group.
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