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“ecosystem networks that connect people”

“sometimes seemingly unrelated activities of resource users become 

dependent on one another” (Janssen et al., 2006)

Vision for the Tamar Catchment (Stein et al., 2011)



Introduced as UK government policy in 2011.

Focuses on: 

• Catchment scale 

• Local knowledge and expertise 

• Collaborative working 

• Cross-sector partnerships 

• Inclusive of all stakeholders 

Partnerships made up of NGOs, Water 

Companies, Local Authorities, Government 

Agencies, Landowners, Angling Clubs, 

Farmer Representative Bodies, Academia 

and Local Businesses.

(Catchment Based Approach)

100 Environment 

Agency catchments 



River Wear Catchment

• High proportion of failing 

water bodies under 

WFD. 

• Problems include urban 

diffuse, agricultural 

diffuse, sewerage and 

barriers to fish passage.

• Collaborative catchment 

management group 

since 2011. 

Catchment area

= 1080km2

River Wear length

= 128km
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River Wear Catchment

• High proportion of failing 

water bodies under 

WFD. 

• Problems include urban 

diffuse, agricultural 

diffuse, sewerage and 

barriers to fish passage.

• Collaborative catchment 

management group 

since 2011. 

21 interviews with 33 

people from 14 

groups

Participated in 6 

project meeting, 

forums or site visits.



ARDI
----------------------

Actors 
Resources 
Dynamics 
Interactions

Etienne et al. (2011)







Can the balance of structural characteristics of  the catchment network be recognised?

Connectivity:

Density - Ratio of ties to actors

Reachability – extent to which all nodes 

are accessible to each other

Centrality

Degree centrality – Number of direct 

ties

Betweenness centrality – Actors in 

brokerage positions

(Scott, 2015)

Can functions of the catchment network be identified?

• Collaboration 

• Reduce conflict 

• Environmental improvement

• Best use of resources 

• Ability to adapt

• High levels of learning

• Trust

• Efficiency

• On-the-ground action

Critiques to address

- Scale and spatiality 

- Place of non-human actors

- Temporal change

- Diversity of links

A social-ecological network approach 

“Focuses on the structure of the interactions between the components of a social-ecological system and 

the way in which this structure affects the performance of the system” (Janssen et al., 2006)



Structural 

characteristics 

Functional 

characteristics 
Causal link?

Influence of wider 

contextual factors

Change in structure or 

function

Environmental change (floods, 

pollution events)
Purposeful changes in 

behaviour

Behavioural 

and structural 

change rules

(e.g. more powerful organisations deciding 

to strengthening ties with communities and 

volunteers through a new community 

monitoring project) 

(e.g. an angler increasing communication with a water 

company in reaction to repeated water pollution incidents in 

their area) 

(e.g. climate, national political 

situation, technology) 

Agent-based 

model

(ABM)

Policy change 

(e.g. in reaction to the rolling out of the Catchment Based 

Approach, the creation of a catchment partnership group 

that means core stakeholders meet regularly) 



An ABM of catchment connections 

Mechanism or theory

Different stakeholders 

have different patterns, 

behaviours and influences 

when  making connections 

to others and their 

environment. The resulting 

structures affect the 

‘success’  of the social-

ecological system of 

governance.

“Agent based modelling involves diverse and heterogeneous agents, [capable of flexible autonomous 

action],  interacting with one another and with their environment (Gilbert, 2007). 

(Galan et al., 2009)

Outputs

• Network characteristics: 

visual and numerical

• A measure of ‘success’ 

for stakeholders and 

resources based on 

certain criteria (or 

functions of a network)

Experimentation with scenarios

• Different external change forcings (pollution event or funding 

availability change)

• Different stakeholder influences and behaviours for creating, breaking 

and maintaining connections 

• Different levels of target ‘success’ 

• Different timescales of change Barnaud et al. (2008)



Implications of the research approach 

• Suggest ideas about the mechanisms of change in catchment networks

• Suggest ideas about the role and position of certain stakeholders 

• Highlight areas for improvement in management techniques

• Act as a heuristic tool for stakeholders to reflect on practice

• An alternative interpretation of qualitative interview data 

• Better understand how, when and to whom to disseminate findings 

• Useful for highlighting the dynamics of environment- society feedbacks

“All models are wrong 

but some are useful” 
(Box and Draper, 1987)

Relevance for COST 
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“there is a lot of water quality issues related to peatland and we feel it's necessary to […]let them know [that] 

what we are doing at the top is affecting their water quality at the bottom, but it's not that well known about 

really as an issue, but the catchment  partnerships are great in terms of dissipation of information across the 

catchments so […] it is a great conduit for us to talk to others about what we do and hope we can get their 

support for somethings” (Participant #16)

“between the various projects that we have had over the years, we have the networks to the local 

community, I think, I think we are seen as a helpful force for the […] community so yes, that is why [this 

particular approach] is working.” (Participant # 20)

“you have got to be working with other land owners and other organisations and that's the only way we could 

deliver the big landscape scale ecosystems stuff “ (Participant #15)

“They end up coming to us and saying, we have got a problem, sort it out […]. Because [of] what we have 

been doing for the last, probably seven or eight years, we […] have such a large contact, circle of friends, 

that's why people do come to us.” (Participants #12)

Importance of connections 


