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For flood risk analyses and for the determination of design floods at a given site it is
important to quantify the magnitude of the probable maximum flood that may occur.
Due to limited observations, upper bounds are difficult to estimate. Besides rainfall-
runoff-modelling, upper bounds of flooding have been assessed by regional envelope
curves, which illustrate the relationship between the catchment size and the maximum
observed flood. Recently, the research on envelope curves has been expanded so that it
is now possible to assign a regionally consistent exceedance probability to the floods
of record (Castellarin et al., 2005). Probabilistic regional envelope curves are based on
the index-flood method and are associated with a recurrence interval which depends
on the overall sample-years of data and intersite correlation between gauging stations.
In this study, this approach is applied to the German federal state of Saxony using
about one hundred gauging stations with record length between 24 and 156 years.

In order to get realistic estimates of the exceedance probability, envelope curves
should only be constructed for homogeneous regions, which are also required for
the application of the index-flood method. Two different approaches are compared
in this study: First, the research area was divided in fixed homogeneous regions. Due
to the heterogeneity of the research area and site-specific effects not all gauging sta-
tions could be assigned to one of these homogeneous regions. For this reason, the



region-of-influence (ROI) method was applied as a second approach. On the basis of
predictor variables, the ROI-method estimates a distinct homogeneous region for each
gauging station. As predictor variables precipitation parameters and the portion of the
contributing area of fast runoff types in the catchment were used. Then, a regional
envelope curve was derived for each ROI.

Recurrence intervals T were estimated for regional envelope curves. T-year flood
quantiles were then retrieved from the curves. These quantiles were then compared
with the results of traditional at-site and regional flood frequency analysis. Both meth-
ods for deriving homogeneous regions show that for regional representative gauging
sites the recurrence interval of the probabilistic regional envelope curve seems to be a
realistic. The limits of the fixed homogeneous regions could not be improved by the
region-of-influence approach.
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