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General Concerns
Growth is followed by concerns about 

environmental and social impacts which 

include:

Release of effluents into the 
environment and interference with 

biogeochemical processes

Effects on species that are 
considered to be of priority for 

conservation

Conflicts in coastal zone 
development  plans 

Competition for and access to 
common resources 
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Growth is followed by concerns about environmental and social impacts which include:release of effluents into the environment (nutrients, fish feed)interference with marine biogeochemical processes (benthic fauna)effects to species which are considered to be of priority for conservation (posidonia beds)coastal zone development, where biodiversity is high and human pressures are increasing and complex (hotels, beaches visual pollution)Competition and access to common resources (fishing grounds, impacts on wild fish populations)Add cage picture



Point of view

Environmental 
outlook

• Prediction and evaluation of localized and dispersed effects

• Assessment of mechanisms through which the environment 

is interacted with the marine aquaculture

Management 
outlook

• Produce  tools for planning and development of aquaculture 

activities

• Assist with decision on number and size of farms that can 

be established in a body of water
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Management:to produce  a tool for planning and development of aquaculture activitiesassist with decision on number and size of farms that can be established in a body of waterEnvironmental:prediction and evaluation of localised and dispersed aquaculture effects  assessment of mechanisms through which the marine environment is influenced by the presence of fish cages



Licensing &
Regulation

Predictive 
models and 

tools

Environmental 
data needs

Production 
levels

Environmental 
impacts

Effect on 
natural 

environment

Effect on other 
users and 

stakeholders

Communication

Monitoring & 
Certification

Socio-economic  
pluses and 

minuses

Requirements for decision making
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Look at this another way? What are the requirements for licensing and regulation of aquaculture. Variety of practice in these, variety of models and toolsDifferent environmental data and monitoring requirements



Improvements that can be  implemented in 
aquaculture sector to reduce environmental footprint

Sustainable 
feed 

ingredients 

Carrying 
capacity 

tools & Site 
selection 

approaches

Novel 
Management 
Productions  

Tools

Genetics 
tools
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Selected aquaculture facilities where environmental 
improvements have been examined

Culmar

ForkysSkironis
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Guardarmar del Segura, Alicante, Spain

Sustainable feed Conventional feed

Versus

Aim : Reduction of discharges  to the sea 

Conventional Versus Sustainable feed

Life Aquapef Environmental footprint in the aquaculture sector,   9th November 2022

Presenter
Presentation Notes




Automatic Vs Handfeeding

Manual feeding Automatic feeders

Versus

Aim: PEF reduction in different impact categories (e.g 
acidification, marine eutrophication)

Chios, Greece
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SKIRONIS has installed sensors and cameras in pilot fish cage aiming to monitor online the 
behavior of fish. Based on: 

 The observation of uneaten food pellets 
 The highly accurate monitoring of fish behavior (e.g., hunger, anxiety, stop feeding etc.)

 The high-speed transfer (5G technology)  of the above-mentioned data between fish cages 
and computers that control the feeders

Sensors and Cameras 

Feeding is accomplished automatically based on real-time data 
regarding the fish behavior 
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Field campaigns

Sampling 
scheme

Intensive but 
also 

seasonal 
samplings

Different 
Stations 
(Cage, 
Control)

Different 
depths 

(Surface , 
Bottom)

Different 
time periods

(T1-T6) Repetitions 
on different 

days

Water 
Column 

Monitoring

Posidonia 
oceanica 

bioindicator



Water column monitoring
Particulate nutrient concentration (P, N, C)

CO2 concentration
Dissolved nutrient concentration (nitrate, 

nitrite, ammonium, phosphate, silicate)

Dissolved oxygen concentration
Total suspended matter

Chl-a concentration
Water temp., salinity, pH, Secchi depth, 

turbidity

Field campaigns
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Data acquired from field campaigns
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Results - Water Column Monitoring
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Incorporation of results in AquaPEF tool

⮚ Use of most relevant indices into ecological eutrophication indicators such as 
trophic index TRIX (Vollemweider et al. 1998) and eutrophication index E.I 
(Primpas et al. 2010) that show the highest potential of incorporation in the 
current LCA approaches. 

⮚ These parameters can complement the PEF calculation in relation to the impact 
in marine eutrophication 

⮚ Assess the contribution of implemented ecological improvements to its reduction.

TRIX=[log10(CPO4 * CDIN * Cchla * D % O2) + 1.5]/1.2

E.I =0.279*CPO4 + 0.261*CNO3 + 0.296*CNO2+ 0.2975*CNH4 +0.261*CChla
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Looking forward
 The demand for fish and fish products is now higher than ever.

 Sustainable aquaculture production is crucial for further develpoment

 Improvement strategies could reduce significantly environmental 
footprint

 AQUAPEF tool could promote the calculation and improvement of 
environmental behavior of the aquaculture products



THANK YOU
For any further questions please email me at 

tsapakis@hcmr.gr

DELIVERABLES
B.3.1. Review of the environmental improvements in aquaculture facilities 

B.3.2. List of aquaculture facilities that environmental improvements have been
undertaken

B.3.3. Field campaign and data report from ecological quality monitoring
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