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Estimation of parameter and predictive uncertainty of hydrologic models usually relies on the assumption of ad-
ditive residual errors that are independent and identically distributed according to a normal distribution with a
mean of zero and a constant variance. Here, we investigate to what extent estimates of parameter and predictive
uncertainty are affected when these assumptions are relaxed. Parameter and predictive uncertainty are estimated
by Monte Carlo Markov Chain sampling from a generalized likelihood function that accounts for correlation,
heteroscedasticity, and non-normality of residual errors. Application to rainfall-runoff modeling using daily data
from a humid basin reveals that: (i) residual errors are much better described by a heteroscedastic, first-order auto-
correlated error model with a Laplacian density characterized by heavier tails than a Gaussian density, and (ii)
proper representation of the statistical distribution of residual errors yields tighter predictive uncertainty bands and
more physically realistic parameter estimates that are less sensitive to the particular time period used for inference.
The latter is especially useful for regionalization and extrapolation of parameter values to ungauged basins. Appli-
cation to daily rainfall-runoff data from a semi-arid basin shows that allowing skew in the error distribution yields
improved estimates of predictive uncertainty when flows are close to zero.


