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European regional seas 

• Coastal/shelf seas 
• High level interaction with land 

activities 
• Heavily utilised/busy! 
• Subject to same major 

policies/societal objectives 
 
Vary, in terms of: 
- Environment 
- Biodiversity 
- Mix of EU/non EU bordering states 
- Political conditions 
- Economic drivers 
- Socio-cultural conditions 
- Governance in place 

 



EBM – understanding how humans and natural ecosystems 
interact to enable sustainable use (IEA) 



How does change in ecosystems affect human wellbeing? 
IEA that can tell us about ESs (and wellbeing) 



The ODEMM approach 



 



Robinson et al. (2014) www.odemm.com  

1. Network of linkages (IEA framework) 

http://www.odemm.com/


Sectors 
 
• Shipping 
• Fishing 
• Oil & Gas 
• Nuclear power 
• Aquaculture 
• Agriculture 
• Renewables 
• Tourism 
• Land-based industry 
• Aggregates 
• Waste water 
• Nav. dredging 
• Military 
• Research 
• Harvesting 
• Telecoms 
• Desalination 
• Coastal infrastructure 

Pressures 
 
• Water flow 
• Chemicals 
• Siltation 
• Litter 
• Abrasion 
• Sealing 
• Smothering 
• pH change 
• Species extraction 
• Parasites/microbes 
• Temperature 
• Salinity 
• Organic material 
• Invasive species 
• N&P Enrichment 
• Wave exposure 
• Noise 
• etc 

Ecological components 
 
• Fish 
• Birds 
• Mammals 
• Reptiles 
• Benthic flora and fauna 
• Habitat structure 

ODEMM typologies and linkages 

Policy Objectives 
 
• Food webs 
• Biodiversity 
• Commercial species 
• Seafloor Integrity 
• Marine Litter 
• ……… 



Robinson et al. (2014) www.odemm.com  

http://www.odemm.com/


From the full network of interactions can locate 
relevant links for particular issue…. 



Can also consider network properties (e.g. connectance, 
linkage strength) 
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Knights et al. (2013) Ecol Apps. 



Similarity in interactions – system diagnostics 

Knights et al. (2013) Ecol Apps. 



Robinson et al. (2014) www.odemm.com  

2. Weighting of linkages (Activity, Pressure, EC) 

http://www.odemm.com/


Robinson et al. (2014) www.odemm.com 
Knights et al. (2013) Ecol. Apps  

2. Weighting of linkages (Activity, Pressure, EC) 

http://www.odemm.com/


What are the key pressures? 
Which have most management potential? 

Which are the most widespread and severe? 



1. Categorical NOT score-based 
 

2. Every sector/pressure/ecological component interaction 
assessed for: 

- Extent, where overlap occurs 

- Frequency of occurrence, where overlap occurs 

- Degree of impact (severity of interactions, generic) 

- Recovery potential (time to recovery, generic) 

- Persistence of the pressure (management potential) 
 

3. Interpretation then based on purpose 

The ODEMM Pressure Assessment 
Robinson et al. (2013); www.odemm.com  

http://www.odemm.com/


Can use initial outputs to explore different types of 
priority… 
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Type of results that can be explored… 
Frequency and extent Severity & Management Pot. 
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High threat interactions (set criteria)… 
Here – widespread, acute or chronic severity, long recovery and/or low 
management potential (Robinson et al. (2014), www.odemm.com)  

http://www.odemm.com/


Numerical risk assessment since developed 
(Knights et al. (2015) ICES J Mar Sci – final approach) 

Sector Cumulative threat 



Applying management measures 



Effectiveness of management options – risk 
reduction 

• Every impact chain has a total score 

 

• These can be summed to explore total current risk to 
any ecological component 

 

• By applying management options to some impact 
chains (e.g. removing or reducing key pressures or 
sectors) can evaluate how overall risk reduces 

 



Effectiveness of MOs– risk reduction  
Piet et al. (2015) Biol Cons 



Robinson et al. (2014) www.odemm.com  

3. Weighting of linkages (EC to ES) 

http://www.odemm.com/


How does change in ecosystems affect human wellbeing? 
IEA that can tell us about ESs (and wellbeing) 



Coastal erosion 
prevention 

Recreation 
& Leisure 

Aesthetic 
value 

Ornamental resources 

Medicinal resources 

Waste treatment 

Seafood 

Disturbance 
prevention 

Bohenke-Henrichs et al. (2013) J Env. Man.; also see Cost:Benefits page at www.odemm.com  
 

http://www.odemm.com/


Bohenke-Henrichs et al. (2013) J Env. Man. 
 



Supply (capacity)        versus        Demand of ESs? 

Culhane et al. (2014) for the EEA [State of European Seas, 2014] 



How does supply in Ecosystem Services relate to 
state of Ecological Components? 

Robinson et al. (2014) www.odemm.com 
Culhane et al. (2014) for the EEA, State of European Seas 

1. Typology of Ecosystem Services (ESs) linked to 
Ecological Components (ECs) 

 

2. Relative contributions of ECs to ESs 

From tight coupling/quantitative  (sea food) to weak 
coupling/proxies (cultural services) 

 

3. Relationship state change in contributing ECs to ESs 

 

http://www.odemm.com/


Eg. Relative contributions of ECs to waste nutrient 
removal (quantitative, but proxy) 

Culhane et al. (2014) for the EEA, State of European Seas 



Eg. Relative contributions of ECs to cultural value 
(qualitative, proxies) 

Culhane et al. (2014) for the EEA, State of European Seas 



Eg. Relative contributions of ECs to cultural value 
(qualitative, proxies) 

Culhane et al. (2014) for the EEA, State of European Seas 



Can consider the potential for supply of ESs to 
change given management options applied…..? 
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Trade off analysis using all aspects….. 

• A. Spatio-temporal restrictions on ballast water 
exchange 

• B. No take zones for fishing 

• C. Introduction of biodegradable fishing gear 

• D. Beach cleaning 

ODEMM tools allow exploration of how to prioritise 
threats and then how to evaluate management 
options in terms of effectiveness , benefits (later 
cost/benefit) and governance complexity  



4. Underlying governance structures 



Alternative Regional Sea Governance Models 

  Non-binding 

decisions 

Binding 

decisions 

No stakeholder 

involvement Cross-border 

Platforms 

Regional Sea 

Convention + 

 

Stakeholders 

involved 

Advisory 

Alliance 

Regional Sea 

Assembly 

- Raakjaer et al. (2014) and Van Tatenhove et al. (2014) Marine Policy 
- www.odemm.com Governance pages… 

http://www.odemm.com/


The  
eco-system 

The  
socio-economic 

system 
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Marine Governance System for  EBM in European Seas 

- Raakjaer et al. (2014) and Van Tatenhove et al. (2014) Marine Policy 



IEA and the ODEMM approach 
 

What it does/is: 

- It is not data driven and can use expert judgement 

- It is holistic in approach and can be tailored to any scale and any 
issue 

- Humans are a key focus in the approach 

- Highlights priorities for further investigation 

- Approach is structured but does require careful cross-checking 
and quality control following expert assessments (takes time and 
expertise!) 

 



IEA and the ODEMM approach 
 

Future work: 

- Cumulative and combined effects considered further 

- Linking through measures to instruments for regulation and 
overlying governance 

- Explore different methods for network and trade-off analysis (e.g. 
BBNs, bow-tie approach, graph analysis) 

- Link in key environmental drivers/climate forcing (Env in SEES) 

- Improving understanding and inclusion of human dimension (ES 
demand side; variability in socio-economic conditions) 

- Other major macro-drivers (e.g. economics, political/security) 

 



Thanks to the core ODEMM team…. 

Fiona Culhane, Antony Knights,  
Corinne Baulcomb, Helen Bloomfield, Anne Bohnke-Henrichs, 

Patricia Breen, Tanya Churilova, Bella Galil, Freya Goodsir,  
Menachem Goren, Salman Hussain, Rebecca Koss, Judith 
van Leeuwen, Juha-Markhu Leppanen, Ronan Long, Piotr 

Margonski, Snejana Moncheva, Temel Oguz, Nadia 
Papadopoulou, Gerjan Piet, Jesper Raakjaer, Stuart Rogers, 
Chris Smith, Jan van Tatenhove, Florin Timofte, Lydia White 

and Chris Frid 
 

Also to…Chris Frid, Jake Rice, Eva Gelabert, John Steele, 
Tony Smith, Anastasias Eleftheriou and Virginie Hart 



www.odemm.com 
Easy entry point to overall concepts and all 
major approaches – also cites key papers 
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