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Editor’s note: This is the �rst of a three-part series on sustainable aquaculture intensi�cation in Europe,
with articles focused on precision aquaculture, sustainable feeds and the circular economy. This work
from the GAIN project is funded by the EU Horizon 2020 Fund. Each part in this series takes provides an
introductory glance at each topic, then explains how outputs from the GAIN project are contributing,
including the applicability to industry and governance. Look for a new article on the Advocate each
week.

As aquaculture production intensi�es, farms need more precise and scalable ways of monitoring the
health of their animals and the environmental conditions that will impact production. Precision
aquaculture is a way to facilitate and automate aquaculture operations based on data collected at the
farm level by sensors and other technology.

Precision aquaculture (https://ieeexplore.ieee.org/document/8982744) uses control-engineering
principles and concepts from the Internet of Things (IoT) to collect farm data using sensors and other
automated equipment. Interconnected sensors store and collate data to provide data-driven insights
that are speci�c to each pond or cage.

The aims of precision aquaculture are to 1) improve the accuracy of farm operations, 2) automate and
streamline operations, and 3) support faster and more evidence-based management decisions. This
would reduce the need for subjective, experience-based decisions based on farmer observations by
providing su�cient data directly from the farm for evidence-based management decisions. This is
particularly useful for �sh farming, where water conditions can make observations di�cult or risky for
farmers.

Precision aquaculture can contribute to more accurate forecasting and monitoring of stock; reduced
labor demands; better employee safety; more precise distribution and timing of feed leading to better
feed conversion ratios; and faster detection of animal welfare issues, leading to better prevention of
disease, reduced use of antibiotics or other chemical treatments, and reduced environmental impacts.

GAIN Project: Introduction to Precision AquacultureGAIN Project: Introduction to Precision Aquaculture

While salmon farms often rely on cameras and water-quality sensors
to monitor their animals, precision aquaculture collects quantitative
data for automated analysis.

https://ieeexplore.ieee.org/document/8982744
https://www.youtube.com/watch?v=F6nXZyGHSoU
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Adopting precision aquaculture also increases the farm’s social license, in that the environmental-
quality data can feed into broader environmental monitoring systems, increasing social integration with
the local community.

Precision aquaculture is already being used in a wide variety of contexts. For example, offshore salmon
cages in Scotland and Norway
(https://www.sciencedirect.com/science/article/pii/S1537511017304488) are typically large-scale
operations that rely on cameras and water-quality sensors to monitor the health and growth rates of
their animals. Precision aquaculture takes this one step further by collecting quantitative data for
automated analysis.

This exciting development in aquaculture parallels terrestrial livestock management, where farmers can
manage more animals with greater precision and increased welfare with the help of sensors. For
example, precision agriculture is allowing farmers to detect vitamin de�ciencies in cattle
(https://www.sciencedirect.com/science/article/pii/S1537511017303926), better estimate dairy milk
production (https://www.sciencedirect.com/science/article/pii/S0022030215002490), and better
estimate pig growth (https://www.sciencedirect.com/science/article/pii/S1537511017304816).

The GAIN project has developed novel precision aquaculture techniques for sea bass, trout, salmon and
bivalve aquaculture. The following articles in this series will take a deep dive into each of these outputs
and how they can support and be integrated into industry practices for improved production.

This project has received funding from the European Union’s Horizon 2020 research and innovation
program under grant agreement N° 773330.
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