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Uncertainty structure
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Janzwood, S. (2022). Confidence deficits and reducibility: Toward a coherent conceptualization 
of uncertainty level. Risk Analysis, June, 1–13. https://doi.org/10.1111/risa.14008
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Uncertainty structure - examples
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How to use uncertainty in risk assessment?

StrategyUncertainty type
Quantify probabilities
• Data-driven models (ML / AI)
• Process-based models

Shallow

Quantify probabilities but recognize ignorance
• Assumption hunting 
• Find assumptions before they find you

Deep

Improve system understanding
Robust decision making
• Precautionary principle / ALARP
• Bounded by what is known

Recognized ignorance
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Example Deep Uncertainty
Impact coal mining and coal bed methane 
extraction on water resources

Peeters et al. (2018). Determining the initial spatial extent of an environmental impact 
assessment with a probabilistic screening methodology. Environmental Modelling and 
Software, 109(August), 353–367. https://doi.org/10.1016/j.envsoft.2018.08.020
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Example Deep Uncertainty

Effect on 
predictionsTechnicalResourcesDataAssumption / 

Model choice
LLLMSuperposition

LMMHUniform properties

MLLHStochastic faults

MHMHWells as constant head

HLLHMines as prescribed Q

MLLHPrior distributions

MLLHFlux for calibration

LLHLSimulation period

Impact coal mining and coal bed methane 
extraction on water resources

Peeters et al. (2018). Determining the initial spatial extent of an environmental impact 
assessment with a probabilistic screening methodology. Environmental Modelling and 
Software, 109(August), 353–367. https://doi.org/10.1016/j.envsoft.2018.08.020
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Example Recognised Uncertainty
Greenfield shale gas development
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Make what is known explicit



vito.behttps://gba-explorer.bioregionalassessments.gov.au
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Quantitative and qualitative risk assessment
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Conclusion

 Not all sources of uncertainty are quantifiable
• Assumption hunting
• Clear, transparent and honest reporting

 Source  Receptor causal framework
• Formalizes what is known 
• Highlights knowledge gaps

 Precautionary principle
• Rule out areas / pathways of no or low concern
• Highlights potential pathways of concern




