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Freshwater ecosystems increasingly threatened by multiple interacting stressors 

:Orr et al. 2024 – Ecology Letters



Identifying stressor-response relationships meets a key Chesapeake Bay Stream 
Health Workgroup need

:Stream Health Workgroup Management Strategy



• Overarching research question: 

• What are the key stressors impacting stream health in the 
Chesapeake Bay Watershed, and do these stressors vary by 
region?

• Goals: 

• Identify hierarchical effects of multiple stressors on benthic 
macroinvertebrate indicators of stream health.

• Predict changes in benthic macroinvertebrate indicators based 
on stressors.

• Provide a spatial prioritization framework to inform watershed 
conservation/restoration efforts.

Research Question and Goals



Causal Discovery: Leveraging Bayesian Network Learning to identify complex driver-
stressor-response relationships
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Causal Discovery: Bayesian Network Learning approach

1. Expert Knowledge 

Integration

2. Structure Learning 3. Model Averaging 4. Fit Data to Network 

Structure, Estimate Effects
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Biological Responses
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Greedy Hillclimb algorithm
e.g.) what are the major 

stressor effects on biological 
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Predicted changes in key biological response metrics based on predicted stressors 
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Prioritizing management options based on predicted changes

:USGS CASC
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Questions?
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