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A common approach for predicting streamflow or other quantities of interest in catchments where no direct obser-
vations are available, is to calibrate models on so called “signatures” of catchment response, where such signatures
are not directly observed, but are extrapolated from other time periods or other catchments. Quantifying predic-
tive uncertainties in such scenarios is a complex task. First, there is the problem that although calibration takes
place on signatures, model predictions are needed for the time series, and not for the signatures themselves. This
issue renders a non-trivial inference problem, which requires propagating uncertainties between streamflow and
corresponding signatures. Second, there is the issue that the signatures used for model calibration are not directly
observed, but modelled, for example by regionalizing signatures observed in other catchments. Hence, such signa-
tures are themselves uncertain. This research outlines an overall framework grounded on Bayesian inference which
enables model calibration on uncertain signatures. The inference problem uses Approximate Bayesian Computa-
tion as a numerical technique for propagating uncertainties. The ability to perform reliable and precise predictions
in ungauged conditions is tested in a set of catchments. We consider different ungauged scenarios, including signa-
tures derived from a different time period or regionalized from other catchments. We show that depending on the
model used to transfer signatures to the ungauged catchment of interest, reliable and precise streamflow predictions
can be achieved.


