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Federal Institute of Hydrology (BfG) 

ÁGerman federal government's scientific institution for research, 

assessments, and consulting in the fields of hydrology, water quality 

and ecology 

Á advise of federal ministries and their subordinate bodies on 

fundamental and specific issues, in the context of planning, 

development, operation, maintenance and new construction of 

waterways in Germany 

ÁDevelopment of forecasting models and forecasting systems 

ÁOperational forecasting (water-level and flow forecasts, ice thickness 

forecasts for the canals) for navigation along Germanyôs federal 

waterways (approx. 7300 km) 

Á Involvement in national and international research projects related to 

hydrological forecasting (e.g. IMPREX, ECCONET, H-SAF, 

EUPORIAS etc.) 
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Navigation-related long-term forecast 

German waterways 

Required for: 

Á Optimal planning multi-modal split 

Á Optimized long-term transport capacity 

planning 

Á Optimized long-term stock management 

Á Adaptation of fleet 

Á Optimized timing to avoid additional costs 

in case of low flows  

Á Timing / suspending of dredge operations 

Á Reduction of dredge operations 

Á Economic outlook 

Á Guarantee security of energy supply 

(Redispatch) 
(German Federal Ministry of Transport and  Digital 

Infrastructure, Fachstelle für Geoinformation Süd) 
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Current State (e.g. River Rhine) 

ÁOperational: deterministic waterlevel forecast 

lead time 4 days, published via www.elwis.de 

ÁExperimental: pre-operational probabilistic waterlevel forecast 

lead time 10 days, published to stakeholders via FTP 

User Days 2017 ĂPre-operational probabilistic water-level 

forecasting with FEWS-BfGò 

http://www.elwis.de/
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Navigation-related long-term forecast 

German waterways 

Č Development of navigation-related long-term forecasting 

systems for the German waterways in the context of R & D 

projects EU-H2020 IMPREX and Seamless Prediction (funded 

by the German Ministry of Transportation and Digital 

Infrastructure) 
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Case Study: Sediment Management Lower 

Elbe 

ÁStakeholder HPA and WSV 

ÁSupport sediment management Hamburg harbour and  

tidal influenced part of Elbe River 

ÁChallenges: 

Á interaction between tidal pumping effect and flow  

from upstream river Elbe 

ÁRestrictions due to natural conservation 

ÁLong-term forecast from upstream river flow is needed to 

optimize sediment management 

ÁCooperation with German Weather Service DWD and 

Federal Waterways Engineering and Research Institute BAW 

and AWI 

IMPREX story 
http://stories.imprex.eu/mike.php 
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Methods 

Observation 

Flow 

Climatology 
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Climatological Forecast  

Q 

1990 1991 1992 1993 1994 1995 

Observation/Simulation Forecast 

1996 

Flow of the past as forecast for the future 
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Simulation (Reference, Initialization) 

Ensemble Streamflow Prediction 

Methods 

Observation 

Flow 

Climatology 

Observation 

Meteorology 

Water balance model(s) 
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Ensemble Streamflow Prediction ESP 

ÁObserved meteorological time series of the past used as 

forecasts of the hydrological model (Resampling) 

ÁClimatological meteorological forecast 

ÁPredictability arises from the initial conditions (snow, 

soil moisture,é) of the hydrological model 

ÁScenarios, e.g. future development of the flow with the 

meteorology of the year 2003 (extreme low flow year) 

Simulation 

1990 1991 1992 1993 1994 1995 

Forecast 

1996 

Q 

T, P 

Initialization  
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Num. Weather Prediction NWP 

Simulation (Reference, Initialization) 

Ensemble Streamflow Prediction 

Methods 

Observation 

Flow 

Climatology 

Observation 

Meteorology 

Water balance model(s) 

Quelle: ECMWF 
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Numerische Wettervorhersage 

Simulation 

1990 1991 1992 1993 1994 1995 

Forecast 

1996 

Q 

T, P 

Intialization  

Member 1 

Member 2 

Member 3 

é 

Member 49 

Member 50 

Member 51 

Interpolation  

25 x 25 km (ENS) 

50 x 50 km 

NWP 

P, T, (RG) 

Bias/Drift  

Correction 

Downscaling 

5 x 5 km 

ÁMeteorological ensemble forecasts as boundary 

condition of the hydrological model 

e.g. ECMWF-ENS 51 member to quantify the 

meteorological forecast uncertainty 
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Num. Weather Prediction NWP 

Simulation (Reference, Initialization) 

Ensemble Streamflow Prediction 

Methods 

Observation 

Flow 

Climatology 

Observation 

Meteorology 

Water balance model(s) 

Quelle: ECMWF 
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Meteorology 
Tele-

connections 

Statistical 

Models  

e.g. MLR 
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Teleconnections 

  

Soil Moisture 

Sea Surface Temperature 

Precipitation 

Sea Level Pressure Temperature 

Stability Maps 

Correlation of the mean 

Elbe flow MAM  


