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Conclusions & Outlook

▪ STEP 3 scenarios exhibit structured hierarchical parameter sensitivities in investigated parameter space.
▪ In pond scenarios, environmental variability appears to influence PECs more strongly than substance uncertainties.
▪ Both water body scenarios have distinctly different sensitivity structures, suggesting potentials for effective dimensionality reduction.
▪ Morris’ method provides efficient first-step approach. Future Sobol analyses[5] can quantify variance contributions and interactions.
▪ Meta model development using LSTM[6] method (in collaboration with INRAE) to accelerate model calculations significantly.

Motivation

▪ STEPS (Surface water Tool for Exposure Prediction)[1] is used for derivation 
of PEC values in surface water (sw) and sediment based upon the chosen 
scenario.

▪ STEP 3 involves complex simulation models with numerous interacting 
parameters, complicating interpretation of model behaviour.

▪ Reduce effective model complexity by identifying hierarchical structures and 
revealing dominant processes.

Key Questions
▪ Which parameters dominate STEP 3 model predictions?
▪ How do sensitivity patterns differ between waterbodies and endpoints?

▪ Pond scenarios exhibit strong 

hierarchical sensitivity structure.

▪ PECmax in sw is dominated by 

application and water body parameters.

▪ Most parameters show low sensitivity 

within investigated variation intervals.

▪ Results suggest low effective parameter 

dimensionality and high potential for 

complexity reduction.

Methods

▪ Automated orchestration of PRZM[3] and TOXSWA[2] simulations.
▪ Morris[4] global sensitivity analysis performed on runoff scenarios for pond 

and stream.
▪ 31 parameters varied within relevant uncertainty/variability intervals.
▪ Thousands of model runs per scenario, taking days in total.
▪ Sensitivities evaluated for PECmax and time-weighted averages (TWA) in 

surface water.

Sensitivity Structure Across Scenarios

▪ Heatmap compares sensitivity parameters across endpoints and water body 

types (normalised for each combination).

▪ It reveals distinct sensitivity fingerprints for pond and stream scenarios.

▪ Pond scenarios are dominated by drift and water depth. 

▪ Stream scenarios show broader 

distributed sensitivities across multiple 

process groups. 

▪ Exposure predictions reflect strong 

dependencies on transport and 

degradation-related processes.

▪ More sensitive parameters also exhibit 

larger interaction effects, indicating 

strong process coupling in the models.

▪ In stream scenarios, substance parameters show higher sensitivity.

▪ PECmax and TWA exhibit similar overall hierarchy patterns within each type.

▪ Sediment and soil parameters are overall barely sensitive.

▪ Can hierarchical sensitivities support model simplification?
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