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Accounting for uncertainty in cumulative sediment

transport using Bayesian statistics
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6. Conclusions

The main purposes of this paper were to demonstrate the applica-
bility of the Bayesian sediment transport model developed in
Schmelter et al. (2011) to a large gravel-bed river, provide increased
visibility of the Bayesian approach because of its ability to model
complex systems and to accommodate uncertainty in predictions
and parameters, and evaluate the suitability of the Bayesian approach
as the basis for constructing probabilistic sediment budgets.

The model results indicate that the Bayesian approach to sediment
transport is readily extensible to large gravel-bed rivers and provides
a robust method to incorporate expert knowledge, estimate model pa-
rameters, and define sediment transport predictions in terms of proba-
bilities. This approach naturally incorporates deterministic models,
thereby providing a physically-based approach to model systems that
are generally predictable by governing relationships but have elements
of randomness associated with them. The model described here is able
to partition out variability attributable to parameter variability as well
as stochasticity and measurement error. More simplistic approaches,
such as the forward stochastic model described in Fig. 6, implicitly
assume that all variability is because of parameter uncertainty and
would be difficult to calibrate manually in a nonlinear system where
an error structure was incorporated and or more model parameters
were introduced. The ability of MCMC to search parameter spaces of
complex and nonlinear systems provides an attractive option for quan-
tifying parametric uncertainty of such systems.
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