
Believe in Bayes

Assessing social-ecological systems, future 
scenarios for sustainable development using 
Bayesian Belief Network tools



Land use

• Land use and land use changes, in the form of degradation, fragmentation 
and harvesting, are the biggest threat to biodiversity in the world. The 
changes in nature also affect society through the loss of ecosystem 
services and increased vulnerability to extreme events.

Kilde: https://www.naturindeks.no/Pressure

Kilde: Kuipers et al. OneEarth 2021



Landscape

• Landscapes are areas that are created through the influence of and the 
interplay between natural processes and human activities through the 
ages

• Landscapes are thus socio-ecological systems where natural qualities and 
human activities should be balanced in order to safeguard our and the 
next generation's livelihood
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The challenge with natural resources

• The Arctic is undergoing the most rapid changes in the climate system worldwide
• higher risk of extreme events

• changes in the access to the Arctic resources

• Along the coast of Greenland, most people living in smaller settlements depend 
partly or entirely on hunting and small-scale fishing
• vulnerable to the effects of climate change on natural resources and may suffer material and wellbeing 

deprivation

• offering new opportunities for communities and for economic development related to exploration of 
natural resources

• Local ecological knowledge and scientific evidence have at times clashed, and 
management of Greenland's natural living resources has become highly politicised

• From this perspective, management for sustainable resource exploitation needs to 
build on integrated knowledge on environmental, technical, social and political 
characteristics



Spatial planning for future pathways

• Spatial planning is the process to balance different interests against each 
other to safeguard the values in the landscape for the future

• Knowledge-driven models that can capture complex social and ecological interactions

• Assessment of consequences of different ‘what-if’ scenarios in the landscape to 
support holistic spatial planning



Spatial planning tools

• Novel technologies may be important for collecting and integrating data, 
developing knowledge-based planning and informed decision making

• One such technology is use of Bayesian Belief Network models offer the ability to 
explore such complex systems with limited data availability by including various 
forms of data – including expert knowledge and consumer preferences

• This enables policymakers and resource users to explore the outcome of various 
policies under different scenarios including impacts on living conditions and 
quality of life

• Showcase such an approach by developing a “toy model” which visualizes a real-
life case for natural resource challenge focusing on inshore halibut fisheries

• Develop the online app surBayes to capture the model and stakeholder data



• A Bayesian Belief Network (BBN) provides an integrated modelling 
framework to structure specific scientific problems and explore future 
scenarios 

• By explicitly addressing interactions between variables and uncertainty, 
BBNs provide a mechanism for graphically and probabilistically modelling 
the causal effects of specific management actions on the environment

• Visualization has the power to cut through the complexity and ambiguity 
that are often associated with politics or planning options

• Visualization concretizes possible future and stimulates engagement 
among stakeholders and the general public

• Geographic Information Systems (GIS) to visualize the spatial 
consequences of scenarios in the landscape

Bayesian Belief Networks
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1. Construct the network with important social and environmental factors 
(nodes) and their interactions (edges)

2. Assign possible alternative states of the different factors

3. Survey beliefs and/or include data

4. Optional: link to Geographic Information Systems (GIS) to visualize 
spatial effects

5. Infer model outputs and adjust its factors to assess consequences of 
decisions

How to construct a BBN
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Cooperation and expertise 

for a sustainable future


