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ABSTRACT
For the preservation of floodplains within integrated flood risk management, the evaluation of floodplains and their
effectiveness in flood risk reduction is of great significance. To apply the Floodplain Evaluation Matrix (FEM),
hydrodynamic-numerical modeling results are needed. This work compares 1D/2D HEC-RAS models with HY-
DRO AS-2D model results regarding the sufficient reproduction of floodplain retention during extreme flood events.
The simplified FEM evaluation assigns high performance to all parameters and leads to the conclusion that all of the
studied models are valid for the assessment.
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1 INTRODUCTION

Due to the multifold uses on floodplains, conflicts between different sectors arise (flood protection, ecology and
socio-economics). In order to effectively balance the distinct needs and to determine the floodplains which
are highly relevant for different sectors, a methodology for an integrated evaluation of floodplains was de-
veloped (Floodplain Evaluation Matrix, Habersack et al. (2015)). The parameters are based on results from
hydrodynamic-numerical modeling. Whenever overbank flows are of interest, 2D modeling is recommended to
correctly represent the complex processes of overland flow. Due to insufficient data basis or financial reasons,
often 1D software is used. This work aims to compare 1D and 2D models and their capability to reproduce
observed floodplain retention. The modeling results from the different models are used to determine the perfor-
mance of the parameters.

2 METHODS

A 76 km long stretch of the Austrian Danube upstream of Vienna is modeled using HEC-RAS with 1D elements
and a 2D Flow Area. An existing model of the commonly used license-based software HYDRO AS-2D serves as
reference (Riocom/Pöyry, adapted by IWA). The three models are based on the same DTM and are calibrated
to observed retention during the flood event of 2013 (>HQ100). The results are compared and a 100-year flood
wave is used to determine the FEM-parameters. The simplified FEM-approach applied in this case focuses
on hydrological parameters only. The relevant parameters are flood peak reduction (∆Qrel) and flood wave
translation (∆t). For the relative parameter ∆Qrel ( %) the absolute value of flood peak reduction (m3/s) is
put into relation with the peak value and the bankfull discharge. According to the resulting values and defined
thresholds the performance class (high, medium or low) of the floodplain is determined.
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3 RESULTS

The calibrated HEC-RAS models were able to reproduce the 2013 flood peak at the end of the floodplain
with only small variations. The inundation outlines coincide with all models. The 100-year simulations show
similar results of all models (Table 1, Figure 1). All parameters performed high. The defined thresholds for high
performance are ∆Qrel > 2 % for the parameter Flood peak reduction and ∆t > 5 h for the parameter Flood
wave translation).

Table 1: Comparison of FEM parameters

∆Qrel ( %) ∆t (h)

HEC-RAS 1D 11.8 13.0

HEC-RAS 2D 12.6 18.0

HYDRO AS-2D 12.3 20.5

Figure 1: Comparison of modeled retention of 100-year event (scaled event 2013)

4 CONCLUSIONS

Generally, it is possible to sufficiently reproduce the resulting retention of certain floodplains using the tested
alternative models. Since all evaluated parameters were assigned to the same performance class according
to FEM parameters, all models are applicable for floodplain evaluation in the context of retention effects. HEC-
RAS allows easy and fast generation of a 2D computational mesh. HEC-RAS models generally allow for a more
detailed calibration, due to considerably lower computational times compared to HYDRO AS-2D (several hours
vs. days) which primarily result from different mesh sizes. HEC-RAS 1D geometry for unsteady simulation
and heterogeneous flow patterns produces instability to a high extent. When stable, models can be calibrated
thoroughly assigning varying flow roughness values from lower to higher flows, varying coefficients of lateral
structures, floodplain roughness and ineffective flow areas. It can be observed, that in 1D model assigning
extensive ineffective flow areas instead of high manning values leads to improved results regarding flood peak
reduction and flood wave translation. However, several other processes might influence these parameters and
the performance of the model. Deviations in modeled vs. observed hydrographs could be a consequence of
the simplified incorporation of weir geometry and gate operation at power plants, and the quite rough manning
values in the impounded sections, which are necessary to reproduce the elevated water levels at the overflow
sections in order to assure outflow at certain flow rates. In what way this affects retention processes of the
whole modeled stretch is a topic of further discussion. Furthermore, it would be interesting to analyze HEC-
RAS performance on retention reproduction at floodplains where retention is less dependent on weir operation.
Also, 1D and 2D geometry elements could be combined in order to benefit from advantages that were observed
for the individual HEC-RAS models.
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