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Sand is used to create an elevation profile in the laboratory. A scanner
automatically detects it and projects colour-coded contour lines onto it. Virtual
rain can be triggered over the sandy landscape with special hand movements.
Credit: Damian Gorczany

Engineers at Ruhr-Universität Bochum have developed a new statistical
model that predicts how likely extreme flood events are in Germany. In
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contrast to earlier models, they distinguish between several types of
floods with different causes, such as heavy rain, snow or spatially
extended rain events with long durations. The model improves the
assessment of flood risks and to plan appropriate protective measures.
The team led by Professor Andreas Schumann from the Institute of
Hydrology, Water Resources Management and Environmental
Engineering reports on its work in the Bochum science magazine Rubin.

In their model, the hydrologists distinguish between three main types of
flood, which stem from different causes: heavy rain, which lasts one or
two days; prolonged rain over four to five days; and snow-related
flooding.

In general, annual maximum values are analysed statistically without
distinguishing between the different types of flooding. However, this is
precisely what is required in order to estimate the likelihood of flooding
under consideration of the regional conditions. Brief, localised heavy
rain can, for instance, cause rivers to break their banks if their
catchment is small, but for large river basins events with long durations
are more relevant, which result in an overlay of flood waves from
tributaries.

Bringing together weather data and water levels

Schumann's group calculated several flood types for the new model. As
the basis, they received records of the discharges for many gauges at
German rivers from the respective State Offices and interrelated floods
with meteorological data from the Deutscher Wetterdienst. As many
flood data originate from the beginning of the 20th century,
meteorological re-analyses were provided from partners at the Goethe-
University Frankfurt. In this way it became obvious which weather
conditions cause what effects in the rivers and how the flood risk for the
future could change. At the moment, the model is based on data from
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the River Basin Mulde in Saxony and the Eastern Harz region. A spatial
extension on lower Saxony, the Inn Basin, and other regions of Germany
and Austria is on the way. The developed methodology works for all
regions, although it must be adapted to consider the specific regional
conditions.

Especially the boundary conditions have to be considered. These include
the spatial and temporal variability of soil moisture, land-use, the relief
of the region, which, for instance, determines the density of the river
network and the shape of flood waves.

Flooding occurs at irregular intervals

"We can now calculate how likely it is that a certain type of flooding will
occur," says Andreas Schumann. However, these events are not
distributed evenly over time. Together with their partners from
meteorology, the Bochum engineers are currently looking for an
explanation for periods with a small or large number of floods.

What is clear: Germany has been in a flood-prone period since around
1993. "There is naturally often the question of whether this is the result
of climate change," Andreas Schumann notes. "But the measuring
sequences are so far not long enough to confirm such a connection.
There were flood-prone periods in the past, too." Trends, on the other hand,
are emerging: snow floods have become more rare, flooding due to
heavy rain more frequent – although that is not statistically significant at
the moment.

  More information: ttp://news.rub.de/english/press-releases/2018-09-1
7-environmental-engineering-predicting-flood-risk-better
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