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Objective

The overall aims of the project �³FloodEvac�´ are to increase civil security during major flooding, to
minimize the vulnerability of the transport infrastructures and to build warning and evacuation
systems. The goal of the subproject �³�)�O�R�R�Gwarning and inundation �D�U�H�D�V�´is the development of
an efficient management tool for flood forecast in meso-scale catchments. The basis of the
research is the analysis of the relevant processes for the flood formation: rainfall-runoff model,
hydrodynamic model. Based on the findings of the investigation, an expert system will be
developed, which is operationally applicable and easy to use, so that an early warning can be
predicted for the end users.

Introduction

An application of a detailed, realistic and reliable model of major flood events will be presented for 
the flash flood prone region of the Upper Main in Northeast Bavaria (4244 km²). During the recent 
years, the area has shown vulnerability of the infrastructure to major flood events. The project will 
incorporate the uncertainties of the flood chain (model parameter and meteorological uncertainty).

The uncertainties will be estimated for the two subcatchments of the gauge Kauerndorf and the
gauge Ködnitz and subsequently it will be transferred to other subcatchments. A detailed 1D-2D
urban integrated model will be developed for the city Kulmbach and flood risk maps will be
produced for a numerous flood events with their respective uncertainties. Furthermore, an expert
system will be developed which will incorporate the flood risk maps and provide to the end users
online. In addition, the transferability of the model system in the city Kulmbach will be examined with
the Indian partner. In India there is a large scope to improve the flood forecast based on
deterministic methods as it is limited to statistical approach1. Network models and multi-parameter
hydrological models are used only for some pilot projects. Conventional systems of communication
are normally used for transmitting the data in real time whereas the automatic systems of data
communication like telemetry systems are used on limited scale. The flash floods are frequently
experienced and with the absence of an advanced flash flood forecast formulation, it often results in
heavy losses of lives and properties.

Methodology

A model chain is built up consisting of the spatially distributed hydrological model LARSIM (Large
Area Runoff Simulation Model), and the hydraulic model. A detailed information of the model
parameter uncertainties in the rainfall-runoff process focusing on soil parameterization will be
evaluated based on Monte Carlo simulations using Latin Hypercube Sampling method. The
meteorological uncertainty in interpolation of the precipitation data will be assessed and various
set of methods e.g. Turning bands, Circulant embedding, Copulas and Random mixing will be
reviewed. The soil parameterization and precipitation interpolation uncertainties will be combined
using the Monte Carlo simulation and the global uncertainty of the rainfall-runoff model will be
estimated. The output of the hydrological model will be used as the boundary conditions for the
hydraulic model. The MIKE suits of softwares: MIKE11, MIKE URBAN and MIKE 21 will be used
as 1D river model, urban drainage systems and 2D hydrodynamic model respectively to assess
the flood risk in the Upper Main region. MIKE FLOOD will be used as the coupling interface to
couple the models in real time. Numerous flood maps will be generated based on extreme summer
and winter events for different return periods with the indication of the uncertainty range and
realized through a web based GIS on an hourly interval. A SQL based database will be created to
store the cluster of maps. Flood maps which are based on a similar flood genesis, are extracted
from the map archive and made available to disaster relief.

Outlook

A new methodology for the identification of uncertainties in the rainfall-runoff modelling and flood
forecasting will be provided. The new scientific insights will present the assessment of the
uncertainty of the flood chain. The coupling of the hydrological model with a 2D hydrodynamic
urban integrated model also represents an innovation. A real time forecast of the flood plains and
the flow velocities in the urban space will be ensured by holding a number of scenarios. Technical
results will essentially be the development of the flood prediction driven database and a web based
GIS system. Furthermore, a scientific and economical connectivity will be achieved by the following

�¾Minimization of the losses by improving flood forecasting
�¾More efficient operations and cost savings through the use of the expert system
�¾Rational response by decision makers considering the model uncertainty
�¾The methodology of the expert system is transferable to other river basins
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