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Cumulative impact assessment

Integrating Socioecological System Approach in Cumulative Impact Assessment

How to integrate the socioecological relations?
Who are the key receptors? 

What are the key stressors? 

How to establish the appropriate methods to CIA? 
How to include the interactions among the socioecological impacts?
How to incorporate the complexities of the system?

How to deal with not foreseen impacts? ------> Adaptive management



Amazonian socioecological system
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Madeira River Basin
Bio-culturally diverse biome 
River-dependent communities

Diverse stressors
 e.g., dams in cascade, deforestation 
+ climate change
+ natural events

Cumulative and socioecological 
impacts are overlooked

How to conduct a CIA in these contexts? (Athayde et al., 2019) 



Amazonian socioecological system
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Downstream stretch
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How to integrate the socioecological relations?
Who are the key receptors? --------> VC

What are the key stressors? 

How to establish the appropriate methods to CIA? 
How to include the interactions among the socioecological impacts?
How to incorporate the complexities of the system?

How to deal with not foreseen impacts? ------> Adaptive management



Framework proposed
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VC: socioecological 
system



Framework
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Adaptive cycle of the socioecological system

(Holling and Gunderson, 2002; Sundstrom and Allen, 2019) 

Potential: available processes or resources that 
can facilitate the adaptation of a system when 
facing changes 

Connectedness: relationships between 
elements and processes of a system and the 
degree of influence from external variables

Resilience: ability of a system to absorb 
shocks without shifting the regime
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How to integrate the socioecological relations?
Who are the key receptors? --------> VC

What are the key stressors? 
How to establish the appropriate methods to CIA? 
How to include the interactions among the socioecological impacts?
How to incorporate the complexities of the system?

How to deal with not foreseen impacts? ------> Adaptive management



Considerations
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- Co-creating research 
agenda/ scope, 
identification, and 
assessment of impacts
- Thinking about adaptive 
management
- Scenario before dams

International Association for Public Participation
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Multiple methods
- interviews
- participatory workshops
- remote sensing and GIS
- hydrological analyses

Importance of participatory mapping and 
TEK in understanding socioecological impacts

(Cumming e Seppelt, 2022) 

- Identification of the socioecological 
interactions and impacts
- Knowledge co-creation
- Data interpretation



System thinking
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- network analysis that represents the 
system’s structure and feedback 
- indicate changes and adaptations

(Haraldsson, 2004) 



CONTENT SLIDES
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included. 

(Haraldsson, 2004) 

Seasonal calendar



CONTENT SLIDES
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included. 

(Haraldsson, 2004) 

Biocultural 
memory



Adaptive management – thinking together!
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The adaptive cycle framework allowed 
us to analyze the changes and 

adaptations

Adaptive management: planning and 
management occur in a context of 

incomplete information
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(Richter et al., 2010; Shackleton et al., 2022)

2-eyed-seeing perspective 
requires money and time
- involvement of multiple actors 
- use of multiple tools
- knowldge co-creating 
- adapting scope
- establishing relationships of 
trust with communities



Framework
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(Berkes et al., 2002; Biggs et al., 2012; Buschbacher et al., 2016) 

Understanding how socioecological systems 
change and adapt in the face of impacts, 
such as those promoted by development 
projects and climate change, is vital to 
ensuring the resilience of these systems
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