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River discharge data exhibit interesting dynamic patterns as to the occurrence of
extreme events. For i.i.d. data the respective limit theorems of extreme value statis-
tics give rise to and convincingly suggest parsimoniously parametrized models, i.e.,
the Generalized Pareto (GPD) and the Generalized Extreme Value distributions.

Passing over to dynamic situations, respective distributional limit theorems do exist
as well, but parsimonious parametric models are less evident, in particular when a
good fit of the empirical interarrival times is also of interest.

We discuss four different approaches to tackle this issue, i.e., dynamics introduced
by (a) a state-space model for location and scale, (b) a shot-noise-type process with
GPD marginals, (c) a copula-based autoregressive model with GPD marginals, and
(d) a generalized linear model with GPD marginals (and previous extremal events
as regressors) including a corresponding regression for the shape of the GPD as well.

In each of these models we discuss respective robustness issues and robust pro-
cedures, and some techniques to decide among the different approaches based on
corresponding goodness of fit tests.
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