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The recent years have often shown that flood forecasting systems based on
deterministic approaches can not sufficiently describe the variability of hydrological
processes especially during extreme events. To overcome this problem flood
forecasting systems based on ensemble or probabilistic forecasts are developed. In
order to create an adequate model the uncertainty of the atmospheric-hydrological
system has to be identified and to be transferred through the model chain. Due to the
fact that each model component has its own uncertainty the uncertainty of the
forecasts increases from component to component. The main uncertainty of a flood
forecasting system currently results from the rainfall forecast. To describe the
variability of the rainfall process ensemble predictions systems of numerical weather
forecast models can be used. However, it is difficult to integrate all members of an
ensemble prediction system into a flood forecasting system, because a fast and
robust tool is needed for operational purposes. Hence the question arises, whether
members of an ensemble prediction system can be identified, which describe more
suitable heavy rainfall processes causing floods than others.

To tackle this problem, a concept is presented consisting of three steps:
(1) Identification of seasonal critical precipitation thresholds for each subcatchment.
(2) Selection of members of the ensemble prediction system to reduce prediction
uncertainty. (3) Integration of selected members into an adaptive flood forecasting
system.

The detailed concept can be described as follows: Precipitation thresholds will be
specified in various spatial and temporal resolutions to cover the variability of such
rainfall events. Discharge data will be used to identify the largest flood events and
their correlation to floods in the tributaries. Additionally, the identified floods will be
classified according to their seasonal occurrence. Regions or subcatchments that
contribute significantly to the occurring events and/or have a similar flood frequency
as the main river could be separated this way. To get an equivalent of the effective
rainfall, (positive) discharge increments of two successive days will be built and
classified according to their probability of temporal occurrence. The results will be
compared with the analysis of the areal precipitation and its spatial variance as well
as the rate of rainfall intensity.

A statistical evaluation of the ensemble forecast filters out those members that
predict potentially critical precipitation events. The selected members will be passed
back to the forecast model where the information of the filtering process will be used



to deliver a final set of (validated) ensemble members. This set of members then
serves as data input for multiple runs of the rainfall runoff model. An adaptive system
will be developed, to correct the forecast error for each time step of a forecast.

To test the methodology, it is planned to use the ensemble predictions of a limited
area model based on the LM of the DWD. Precipitation fields with a high spatial
resolution (< 5 km x 5 km) are provided by the weather forecast model every hour. As
testing site the lller catchment has been chosen, which is a tributary of the Danube
located in south-west of Bavaria. The mesoscale catchment (ca. 2150 km?2) with its
mainly alpine runoff regime is characterised with a mean yearly precipitation of 1200 -
2000 mm in its upper reach and 750 - 900 mm in the lower regions downstream. The
whole strategy will be validated for several large flood events of the last years.

The described methodology will be realised within the PREVIEW project and outlines
the first part of a concept to quantify and disseminate the uncertainty of the flood
forecasting model chain. Further analysis focus on the ability of the runoff model to
deal with high resolution precipitation data as well as the evaluation of the parameter
uncertainties.



