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Probabilistic 6-week-forecasts

for the German waterways
Sub-seasonal forecasting services supporting
navigation, logistics and waterway maintenance

Background

As recent years have shown, inland waterways are prone to hydroclimatic impacts: Dry spells, like in 2003, 2015, 2018 or 2022 significantly affected freight transport as well as passenger
shipping along Central Europe’s major inland waterways, like the River Rhine. Therefore, the need for corresponding forecast information significantly increased to support waterway transport
and the corresponding logistical decisions as well as anticipatory waterway management.

Over the past years the Federal Institute of Hydrology (BfG), which is in charge of developing and maintaining the navigation-related forecasting systems for the German inland waterways, has
developed medium-range to sub-seasonal hydrological forecast products and related services. In July 2022 the 6-week-forecast for relevant gauges at the major waterways Rhine and Elbe
became operational [1]. Extending the 6-week-forecast to further waterways, like Danube and Weser, as well as the development of seasonal forecast products is current work in progress.
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Workflow Skill

In addition to the main forecast workflow using the ECMWF-ENS extended forecasts as input to Although the hydro-meteorological predictability is limited compared to other parts of the world,
the water balance model LARSIM-ME (5 x 5 km), two references are generated within the the hydrological 6-week-forecast provides skillful forecasts at all gauges at Rhine and Elbe being
forecast workflow: A forecast based on climatological input following the ESP approach is relevant for navigation. Overall, the forecast skill for the Elbe has turned out to be higher
provided together with a resampling of the historical water levels / discharges at the same time than that for the River Rhine as the latter is much more dominated by relatively fast-reacting
within the reference period (30 years). The whole forecast workflow is implemented in the tributaries compared to the Elbe. At the Elbe, the forecast performance significantly increases in
widely-used Delft-FEWS forecasting framework in a client-server environment [1]. the downstream direction. At both rivers forecast skill shows moderate seasonal effects, like
_ snow accumulation or snow melt in early winter and spring / early summer respectively [1, 2].
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