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Carlingford Lough

● Trans-boundary sea Lough

● Wide variety of conflicting 

users



Cumulative Impact Assessment

European Council Directive 92/43/EEC (Habitats
Directive) and European Council Directive
2009/147/EC (Birds Directives) were developed
with the aims of protecting habitats and species
considered to be of European interest.

Habitats and Birds 
Directives brought 
into effect in 
Northern Ireland 
law by The 
Conservation 
(Natural Habitats, 
etc.) (Amendment) 
(Northern Ireland) 
(EU Exit) 
Regulations 2019, 



Cumulative Impact Assessment

Processed Black 
box data

Processed Bird 
data – Brent 

Geese



Cumulative Impact Assessment

GIS spatial 

assessments

SMILE carrying 

capacity model



AquaSpace Project

 

21 partners, €3M, 2015–2018

 

 

 

 

   
 
 

NARIC 

Ecosystem Approach to making Space for Aquaculture



AkvaVis Demonstrator model – Carlingford Lough

● Based on GIS, processes data relating to aquaculture 
management

● Performs suitability analysis on proposed aquaculture areas 
through the utilisation of a series of indicators

✓ Aquaculture suitability
✓ Site selection
✓ Marine Spatial Planning
✓ Web based
✓ User friendly
✓Decision support tool 

for Government Bodies



AkvaVis Demonstrator model – Carlingford Lough



Ecosystem Based Management

Shared Waters Enhancement and Loughs Legacy -
SWELL

€35million EU-Funded project which aims to 
improve water quality in Carlingford Lough and 
Lough Foyle through the upgrade of Water Utility 
wastewater facilities





Multi-model cascade

Nutrient and substance balance
Primary production
Aquaculture yield

SUCCESS Framework: System for 
Understanding Carrying Capacity, Ecological, 

and Social Sustainability

Terrestrial eco-hydrology

Flow

Nutrients: Dissolved Inorganic N and P
Sediments and Particulate Organic Matter

SWAT

Delft3D

Coastal hydrodynamics

EcoWin

Waste Water

FARM

AquaShell

Individual growth Individual & farm-scale 

popn

Point & diffuse

Coastal biogeochemistry



Extensive sampling programme



Marine Instrumentation



Legacy Model Uses

● Ecosystem Based Management
● Identify sources of pollution
● Promote evidence-based decision making
● Help water utilities to target capital spend 

most effectively
● Help the regulators to set consent standards 
● Model impacts of future shifts in climate 

change and land-use management 
techniques (i.e. farming, forestry)



Thank you


