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Background - Why we need aquaculture

• Marine aquaculture presents an opportunity for increasing seafood 
production in the face of growing demand for marine protein and 
limited scope for expanding wild fishery harvests

• Current total landings of all wild-capture fisheries could be produced 
using less than 0.015% of the global ocean area (Gentry et al, 2018)

• Human population looks set to reach 10 billion people by 2050, our 
food systems will be under intense pressure to produce animal 
protein for an increasing population

• Relative sustainability of marine aquaculture compared with land-
based meat production and the human health benefits of diets rich in 
fish make it even more pressing that we consider aquacultures 
potential



Project aims

Identify and map areas best-suited to specific types of sustainable 
aquaculture, within the boundaries of the FLAG area (a local larger 
scale plan).

Produce an in-depth analysis which should benefit aquaculture 
interests in the FLAG area and act as an exemplar approach for 
others to adopt.

Identify potential management and mitigation measures that may 
facilitate sustainable aquaculture development in the FLAG area, 
without unduly restricting opportunities for fishing.



The scope of the project was limited to marine aquaculture within the 

boundaries of the Dorset & East Devon FLAG area and the species

chosen were restricted to those considered to be suitable under

current or future environmental conditions.

Project scope



Project benefits - include

• A detailed appraisal of aquaculture potential in the FLAG region 
based on up-to-date data and stakeholder consultation.

• Access to a completed report and its outputs to support business 
development plans and diversification opportunities. 

• Geographical Information System (GIS) map access via Cefas Data 
Hub & FLAG Aquaculture Hub.

• A mapping resource that is available to feed into future revision of 
the Marine Management Organisation (MMO) South Marine Plan.

• Improved knowledge and advancement of the processes for carrying 
out this type of mapping exercise.   



Project design

• Literature review of species and systems requirements.

• Identification of potential aquaculture species/systems.

• GIS data acquisition and creation of map layers.

• Modelling of aquaculture suitability areas for 17 individual species 
plus some groups e.g. seaweed, bivalve, finfish. 

• Stakeholder consultation.

• Mapping refinement and creation of final maps.

• Comprehensive reporting on methodology and results.



Project  report



Stakeholder workshops



Stakeholder aquaculture type familiarisation

• Bottom culture.

• Bottom secured culture.

• Suspended longline – rope/textile/raft.

• Suspended longline – container culture. 

• Floating/submersible cage culture.

• Submerged cage culture.



Example - Marine Aquaculture systems: Bottom secured culture

o Includes trestles, trays & secured mesh bags installed to posts/poles driven 
into the seabed so they are accessible at mean low water springs.

o Need regular attention so must have good access.

o Need to  be in relatively protected sites safe from excessive wave/wind 
action.



Stakeholder workshops

Presented an opportunity for stakeholders to comment on the potential 

for aquaculture within the FLAG area using three maps:

o A base map

o A map of areas that have best biological & environmental potential

o A map of areas that have best potential overlain with known constraints



o base map



o areas with best biological & environmental potential



o areas that have best potential overlain with known constraints





Results



Results

1. We identified environmental suitability/biological constraining 
factors for each of 17 species.

2. A series of mapping layers were created showing area of potential 
aquaculture for individual species/systems combinations.

3. Exclusion matrices were then developed and applied for non-
environmental constraints.

4. Hydrodynamic and water quality modelling was undertaken to 
determine outfall buffer zones.



Results – exclusion matrices (non-environmental constraints)  

by species/ culture system 

combinations

e.g. (blue mussels, suspended)

by culture group / culture system combinations 

(e.g. macroalgae/ bottom secured etc)



Results – Example of potential areas of aquaculture for macroalgae species

Species
Culture 
Method

FLAG area showing potential 
(km2) Major environmental factor(s) 

constraining potentiala (percentage of 
area unsuitable)

Without 
exclusions

After exclusions
(Non-environmental)

Winged kelp 
(Alaria esculenta)

Bottom-
secured

0 0
 Maximum Temperature (100)
 Bathymetry (84)
 Exposure (53)

Suspended 0 0
 Maximum Temperature (100)
 Substrate (23)

Oarweed
(Laminaria digitata)

Bottom-
secured

0.7 0
 Bathymetry(84)
 Exposure (53)

Suspended 791 614  Substrate (23)

Dulse
(Palmaria palmata)

Bottom-
secured

0.7 0
 Bathymetry(84)
 Exposure (53)

Suspended 768 604  Substrate (23)
Sugar kelp

(Saccharina
latissima)

Bottom-
secured

0.7 0
 Bathymetry(84)
 Exposure (53)

Suspended 841 639  Substrate (23)
Sea lettuce 

(Ulva lactuca)
Floating 

containers
528 362

 Substrate (23)
 Exposure (53)

a A major factor was defined as any showing more that 20% of the area not suitable for aquaculture

Potential without and after non-environmental constraining factors applied.



Results

Example: areas of potential for the 

aquaculture of finfish in the FLAG 

region (including exclusions).



Results

Example: areas of potential for 

the aquaculture of bivalves in the 

FLAG region (including exclusions)



Example: areas of potential 

for the suspended culture of 

bivalve species in the FLAG 

region (including exclusions)



Results

Example: areas of potential for the 

aquaculture of macroalgae in the 

FLAG region (including exclusions)



Example modelling – E. coli

E. Coli /100 ml

Key coastal sewage works - dry weather discharges





Conclusions

• This study has highlighted significant potential areas for aquaculture of a range of 
different species and culture system combinations. 
 68% (923 km2) of the FLAG sea area is identified as having high biological & environmental potential for the 

aquaculture of one or more species

 approximately 40% (540 km2) of this high potential area is not within areas designated for conservation. 

• New aquaculture businesses will still be obliged to go through the complexities and 
challenges of obtaining the necessary permissions.

• Engagement of local stakeholders provided pointers for mapping refinement. 

• Development and use of detailed hydrodynamic modelling proved useful.

• Analysis based on best available information within necessarily limited project 
resources and data availability. 

• Ultimately the competent authority for marine spatial planning is the Marine 
Management Organisation and for granting sea bed leases it is The Crown Estate.

• Our approach could be employed elsewhere.



Recommendations

• Rules/guidance for aquaculture within MPAs need to be 
examined/developed (as for fishing gear in European Marine Sites).

• Modelling should be refined when updated or additional data sets become 
available (e.g. inshore Vessel Monitoring Systems [iVMS] data).

• Consideration should be given by planners and authorities towards the 
creation of either aquaculture exclusive zones or allowable zones of 
aquaculture (AZA’s) within the FLAG (thus enable work to model 
species/systems carrying capacity etc).

• Hydrodynamic & water quality modelling could be considered in 
assessments of other coastal locations (especially where there are limited 
published current data and where contaminant transport may be a 
constraint on development).

• Land-based planning should be considered to support aquaculture 
development (via an in-depth study of facilities and support capability) within 
sections of a coastline that are identified as important for seafood 
production.



Aquaculture mapping outputs

 Dissemination event – today! 16 January 2020.

 Report - including methodology, species requirements and 

summary mapping.

 GIS shapefiles - areas of aquaculture potential –

downloadable maps and GIS shapefiles - to be hosted on 

Cefas data hub and also accessed through the FLAG 

Aquaculture Hub. 

 Interactive mapping tool – layered pdf & feedback 

comments box.
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The End!




