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Project Abstract: 
The long-term objective of this research is to develop and test methods to assess the 
uncertainty in the predictions from hydrologic, hydraulic, and sediment transport 
models so that data collection and model calibration strategies can be modified to 
reduce this uncertainty.  To constrain the immediate scope, this project focuses on 
evaluating parameter and model uncertainty, but similar methods can also be used to 
evaluate input uncertainty.  This project also focuses on applying the methods to a 
sediment transport model, which is used in assessments of aquatic habit among other 
applications, but the methods are transferrable to other types of models. 
 
The project will build on prior research on this topic.  In particular, methods have 
been proposed to assess both parameter and model uncertainty.  Multi-Objective 
Shuffled Complex Evolution Metropolis – Uncertainty Analysis (MSU) can assess the 
uncertainty that remains in parameter values after calibration and the impact of that 
uncertainty on model forecasts (Vrugt et al., 2003; Van Griensven and Meixner, 2007). 
Similarly, Bayesian Model Averaging (BMA) characterizes model uncertainty and its 
impact on model forecasts (Raftery et al., 2005).  Both tools have been previously 
coupled with a commonly-used model called Sedimentation and River Hydraulics – One 
Dimension (SRH-1D) (Huang and Greimann, 2010) and applied to three simple flume 
experiments.  In these applications, MSU/BMA was found to provide better uncertainty 
analyses than previously-proposed approaches.  However, MSU required so many 
simulations to make the assessment that it would be difficult to use with complex 
model applications.  In this project, we aim to develop an improved uncertainty 
methodology that: (1) requires few enough simulations to be applied to complex model 
applications and (2) retains enough formality to be used for evaluation of data 
collection and model calibration strategies. 
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