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Assess the impacts of Water Quality on fishing yields

Finger et al. 2007




Assess future water availability for hydropower




Assess the threat of eutrophication

Finger et al. 2013
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The challenge: Multi dataset calibration
Finger et al. 2007
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Stochastic Calibration: Monte Carlo Simulations (Finger et al., 2011)

2. Assessment of performance
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Uncertainty of hydrological simulatiog
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Bayesian multi-output calibration Sikorska et al. 2015

| « Deterioration of water quality
e iIn small urban streams due to
2 =g et progressing land use changes

« Both streamflow (Q) &

TSS concentration (C;gg)

should be predicted
 Build-up/wash-off model (BwMaod)
 Calibration with Q & Cgq

Finger and Sikorska-Senoner (2021),
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Bayesian multi-output calibration Sikorska et al. 2015
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« Bayesian inference with Q & C;4g
« Equally weighted outputs
« Box-Cox transformation of
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Bayesian data assimilation Sikorska & Renard 2017
with a multi-data calibration

» Challenged streamflow cross-sections

« Both streamflow (Q) & water stage (H) should be predicted

* Coupled rainfall-runoff (RR) & rating curve (RC) model

« Water stage — streamflow pairs & water stage time series as calibration data

Finger and Sikorska-Senoner (2021), 13
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Bayesian data assimilation Sikorska & Renard 2017
with a multi-data calibration
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2-stage Bayesian inference:
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RC with H-Q pairs to constrain the prior on RC
Coupled RR-RC model with H time series
(RC recalibrated)
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Data-driven models Sikorska-Senoner & Quilty 2021

conditioned on a multi-data set Quilty & Sikorska-Senoner 2021
{ Ensemble-based conceptual-data-criven approach (CDDA)
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The equifinality problem generates a Pareto frontler
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Glacier Mass Balance,

The value of metaheuristic methods
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Ablation phase
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Stefnisdottir et al. 2021

Simulated Annealing
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Glacier Mass Balance,

Snow cover, Discharge,
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Genetic Algorithm
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The value of metaheuristic methods Stefnisddttir et al. 2021

(a)3D demonstration of the 100 best points for each method
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Conclusion
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Multi-dataset calibration coupled with
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metaheuristic methods:
a) Reduction of parameter uncertainty
(UPH question #20)

Increases the overall consistency
performance
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Improve the Pareto frontier and reduce
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