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Site selection 

One of the most important decisions for 
aquaculture 

 

 Farm level 
 Site selection is fundamental to the success of a 

farm 

 

 Beyond farm level 
 Region wide planning should be implemented to 

help assess cumulative impacts 

 

 

 



Zoning: 

 Area dedicated to aquaculture, 

recognized by planning authorities 

 Aimed at integrated aquaculture 

development 

 Requires coordination among public 

agencies involved and includes licensing 

 Needs to be participatory & transparent 

 Should define suitability in at least 3 

categories (suitable, intermediates, 

unsuitable)  

 Zones should fit the Ecosystem 

Approach for Aquaculture 

 

 

 

Source: GFCM. Committee on 

Aquaculture (CAQ),   2011 



Ecosystem Approach to Aquaculture: 
 Takes account of the full range of ecosystem 

functions and services 

 Should improve human well-being and equity 
for all relevant stakeholders 

 Should develop in the context of other 
sectors, policies and goals 

 Must be sustainable 

 

 

 

 
 

 

 
 



Carrying capacity and 

aquaculture 
 For a biological species it 

is the maximum size of 
the population that is 
sustainable, indefinitely, 
in the environment , given 
availability of food, 
habitats, water an other 
necessities. 

 But, it is more complex, 
and is not only a 
consideration of 
environmental factors.  



Carrying capacity and 

aquaculture 

 Physical 

 

 Production 

 

 Ecological 

 

 Social 



Physical carrying capacity 

 Can be considered as 

the initial identification 

of sites, taking into 

account the 

environment and 

physical features of the 

production system, with 

subsequent more 

specific site selection.  

Example variables: 

 

 Water availability 

 Access to water 

 Water quality 

 Bathymetry 

 Currents 

 Winds, waves 

 Infrastructure 



Ecological carrying capacity 

 The magnitude of 

aquaculture 

production that can 

be supported 

without changes in 

ecological 

processes, species, 

population and 

communities in the 

environment. 

Example variables: 

 

 Dispersion of 

wastes 

 Deterioration of 

habitats 

 Eutrophication 

 Biodiversity 

 Escapes 



Production carrying capacity 

 The maximum 

output that can be 

generated in the 

selected area 

 

 Estimation of the 

maximum 

production, normally 

at farm level.  

Example variables: 

 

 Production intensity 

 Yield 

 Feeds 

 Prices 

 Market size 

 Market value 

 Economic indicators 



Social carrying capacity 

 The amount of 
aquaculture that can 
be developed 
without adverse 
social impacts 

 

 This includes 
consideration of 
what is acceptable 
in the community 

Example variables: 

 

 Conflicts over use 
of water and land 

 Employment 

 Livelihoods 

 Acceptability 

 Value to the 
community 

 Regulation 



Decision support tools 

 Identifying the most suitable sites 

and assessing carrying capacity 

for aquaculture can be 

challenging due to the number 

and nature of interactions, 

processes and scenarios 

involved.  

 

 At all stages of the process virtual 

tools are valuable for decision 

support and can be used to 

evaluate trade-offs among social, 

environmental and economic 

components of sustainability. 

Virtual tools for decision support in 
aquaculture development and 
management 

 

“any artificial representation of 
ecosystems that support aquaculture, 
whether directly or indirectly” (Ferreira 
et al. 2012) 

 

Including:  

 

 Mathematical models 

 

 Dynamic models 

 

 GIS 

 

 Remote sensing 



Spatial scales 
The farm / Small cluster 

Waterbody / Watershed / Zone 

Global market-trade scale 



 Often one model 
outcome is not 
enough 

 

 Infiernillo reservoir, 
Mexico 

 
 Change in water level 

between dry and wet 
seasons 

 

 Differences in 
availability of suitable 
areas for three different 
cage types 

 
Ross et al., 2011 

High water level          Low water level 

Highly 

unsuitable 

Highly 

suitable 

Seasonality 



Data requirements 

 Vary depending on location, species, farming 
system, social and cultural issues and 
regulations. 

 

 Data collection can be expensive and time 
consuming. 

 

 Existing datasets may not be adequate. 

 

 Often one variable can be estimated using 
another to create new data – this is referred to 
as “proxy” data 



Stakeholder involvement 

 Scientists often complain that their effort is ignored 

by decision makers, whilst decision makers express 

frustration that information for decision making is not 

readily available, accessible or presented in a usable 

form. 

 

 Stakeholder involvement and expert opinion are 

valuable for model development. 

 

 Generally, if models are generated with participative 

input they also have high acceptability to the full 

community. 





Siting floating cages 

 Most cage failures are based on 
inappropriate siting.  

 Results in physical damage, 
escapes, damaged or lost 
physical resources and financial 
consequences. 

 Can also mean inadequate 
water exchange resulting in 
compromised oxygen supply and 
poor waste clearance.  

 Excess currents can result in 
drag on nets and moorings, 
reduction in bag size and 
increased stress on fish.  

 

www.rafts.org.uk 



Siting floating cages 

 Data on currents, 
bathymetry, wave 
heights and substrate 

 

 Inputs are 
reclassified in terms 
of their suitability for 
a specific cage 
design, based on 
manufacturers 
design tolerances 
and best practice.  

 

Falconer et al. 2013a 



Siting floating cages 

Falconer et al. 2013a 

LMS = Inshore sheltered 

C250 = Coastal design 

C315 = Larger coastal 

Seastation = Offshore 



Visual impact 

 The visual impact of 
aquaculture is a controversial 
issue  

 

 In some countries must be 
assessed prior to any new 
development.  

 

 There are no definitive 
objective methods used to 
evaluate the potential visual 
impacts of new aquatic farms 
and therefore assessment is 
difficult for both developers 
and regulators. 
 

www.scottishsalmon.co.uk 



Visual impact 

 Digital Elevation Model 
of the area to be 
investigated. 

 Buildings, Roads (A 
roads, B roads, minor 
roads), important 
viewpoints, ferry routes, 
tourist locations where 
relevant. 

 Landscape or Seascape 
character, as appropriate 
to the study area. 

 

Falconer et al., 2013b 



Visual impact 

 Combine Boolean 
viewshed with 
lanscape/seascape 
sensitivity  

 

 Legend represents 
potential for 
aquaculture 
development 

 

 Preliminary visual 
assessment model 

Land based structures       Sea cages 

Falconer et al., 2013b 



Visual impact 

 Proportional viewsheds 

quantify the number of 

visual receptors affected. 

 N.B. This is only effective 

in a smaller area where 

all of the visual receptors 

have the potential to see 

the new structure. 

 This image shows a site 

specific proportional 

visual impact model for a 

selected study area for A) 

land based developments 

and B) sea cages. 

 

Light blue squares = fish farms 

Green lines = A roads 

Blue lines =B roads 

Purple lines =minor roads, 

Black polygons =buildings,  

Pink points = important viewpoints. 

Land based structures       Sea cages 

Falconer et al., 2013b 



Waste Dispersion 

 Around 300 - 600 kg     
solids produced per tonne 
fish 

 Most settles in immediate 
vicinity of cages 

solid wastes 

background opportunistic azoic 



Waste Dispersion 

 Modelling requires data on 
faeces and feeds 

 

 Starts by using a mass 
balance approach 

 

 Then uses data on tidal 
strength and direction and 
bathymetry 

 

 Incorporates tidal 
movement of cages 

 

 Incorporates 
bioperturbation 



Waste Dispersion 

Perez et al, 2003; Corner et al, 2006 

350g/m2/yr is considered sustainable 



Invasive species 

 Introduction of 

exotic species has 

major implications 

for biodiversity 

 

 Use of predictive 

species distribution 

models for potential 

invasive 

assessments 

Potential for invasion by the catfish  

Ictalurus dugesii in the Balsas basin, Mexico 

 

 

Legend represents the probability of invasion 

 of the species, based on abiotic factors 

Peredo-Alvarez, 2011 



Conflict resolution 
 Tools such as Multi-Objective Land Allocation 

(MOLA) can be used to produce a compromise 

solution for conflicting objectives. 

 

 Investigate the trade-off  

   between uses of land in 

   south west Bangladesh 

   for agriculture, shrimp  

   and crab culture. 

 

 

Salam, 2009 

 Agriculture  Shrimp   Crab 



Spatial planning and aquaculture 

 There are many spatial issues associated 
with the aquaculture industry. 

 

 Decision-making is a complex process 
which involves value judgements. 

 

 Decision support systems and tools can 
be used to help in this process, providing 
additional information or alternative 
analysis. 

 

 



http://www.aqua.stir.ac.uk/GISAP/gis-group/ 
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