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Abb. 2: Zeitliche Entwicklung der Wasserstande (durchgezogene Linie) ausgewahiter Flisse und des jeweiligen pegelspezifischen Niedrigwasser-
richtwerts (gestrichelte Linie). Vorlaufige Daten. Daten WSV, Abbildung BfG

* GIW (Gleie iger W d) und RNW (Regulierungsniedri d) sind fl pezifische Rich Sie haben groRe Bed: als B grofen fiir die Unterhaltung freiflieRender Wasserstrafien
sowie fiir die Schifffahrt, insbesondere bei Niedrigwasser. Sinkt der Pegel unter diese Ri nehmen der mogli Tiefgang und damit die Frachtkapazitat der Schiffe typenabhéngig ab.
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Versu:kerung von Glefswasser In tiefere Bodenschichten
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Abstract. We evaluate the added value of assimilated re-
motely sensed soil moisture for the European Flood Aware-
ness System (EFAS) and its potential to improve the predic-
tion of the timing and height of the flood peak and low flows.
EFAS is an operational flood forecasting system for Eu-
rope and uses a distributed hydrological model (LISFLOOD)
for flood predictions with lead times of up to 10days. For
this study, satellite-derived soil moisture from ASCAT (Ad-
vanced SCATterometer), AMSR-E (Advanced Microwave
Scanning Radiometer - Earth Observing System) and SMOS
(Soil Moisture and Ocean Salinity) is assimilated into the
LISFLOOD model for the Upper Danube Basin and results
are compared to assimilation of discharge observations only.
To assimilate soil moisture and discharge data into the hy-
drological model, an ensemble Kalman filter (EnKF) is used.
Information on the spatial (cross-) correlation of the errors in
the satellite products, is included to ensure increased perfor-
mance of the EnKF. For the validation, additional discharge
observations not used in the EnKF are used as an indepen-
dent validation data set.

Our results show that the accuracy of flood forecasts is in-
creased when more discharge observations are assimilated;
the mean absolute error (MAE) of the ensemble mean is re-
duced by 35 %. The additional inclusion of satellite data re-
sults in a further increase of the performance: forecasts of
baseflows are better and the uncertainty in the overall dis-
charge is reduced, shown by a 10% reduction in the MAE.

timing errors in the flood predictions are decreased especially
for shorter lead times and imminent floods can be forecasted
with more skill. The number of false flood alerts is reduced
when more observational data is assimilated into the system.
The added values of the satellite data is largest when these
observations are i in ion with distril
discharge observations. These results show the potential of
remotely sensed soil moisture abservations to improve near-
real time flood forecasting in large catchments.

1 Introduction

Floods are extreme hydrological events caused by excessive
water availability and may cause large economical, societal
and natural damage. One example is the summer 2013 flood
in central Europe producing historical high-water levels in
large parts of the Danube and Elbe catchments, causing a to-
tal estimated economic loss of EUR 23 billion (Aon Benfield,
2013). Due to their increasing impact on society, forecasting
of these extreme events has become more important to in-
crease preparedness and improve the response to and pre-
vention of floods. This requires an increasing need to de-
velop accurate and reliable flood forecasting systems. Na-
tional forecasting systems have been developed in, for ex-
ample, England (National Flood Forecasting System), Ger-

Journal of Hydrology

Volume 593, February 2021, 125828
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Research papers

Towards an ensemble-based short-term flood
forecasting using an event-based flood model-
incorporating catchment-average estimates of soil

moisture

Katayoon Bahramian & &, Rory Nathan, Andrew W. Western, Dongryeol Ryu
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Rainfall Threshold for Flash Flood Warning Based on Model
Output of Soil Moisture: Case Study Wernersbach, Germany

Thanh Thi Luong **, Judith F Rico K
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Abstract: Convective rainfall can cause dangerous flash floods within less than six hours. Th
simple approaches are required for issuing quick wamings. The flash flood guidance (FFG) approa
pre-calculates rainfall levels (thresholds) potentially causing critical water levels for a specific cat
ment. Afterwards, only rainfall and soil moisture information are required to issue warnings. Tt
study applied the principle of FFG to the Wernersbach Catchment (Germany) with excellent dz
coverage using the BROOK90 water budget model. The rainfall thresholds were determined 1
durations of 1 to 24 h, by running BROOK90 in “inverse” mode, identifying rainfall values for ca
duration that led to exceedance of critical discharge (fixed value). After calibrating the model bas
on its runoff, we ran it in hourly mode with four precipitation types and various levels of initial s

sture for the period 1996-2010. The rainfall threshold curves showed a very high probability
detection (POD) of 91% for the 40 extracted flash flood events in the study period, however, the fa
alarm rate (FAR) of 56% and the critical success index (CSI) of 42% should be improved in furth
studies. The proposed adjusted FFG approach has the potential to provide reliable support in fla
flood forecasting.
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Figure 6. Examples of a false alarm (left side) and a correct alarm (right side). P = precipitation (mm), Qobs = observed
discharge (mm), Qsim = simulated discharge (mm) and SWAT = estimated soil moisture (mm). The red line in the second
row indicates the discharge threshold.
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ABFLUSSMESSUNGEN
SIND ESSENTIELL FUR DIE
VWASSERWIRTSCHAFT.

W-Q-BEZIEHUNGEN
MUSSEN KONTROLLIERT

KONTINUIERLICHE
PRUFUNG MOGLICH?




Hydraulisches Modell (KWM)
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* Reinforcement Learning Framework zur
Optimierung der Betriebsflhrung.
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