
Geophysical Research Abstracts
Vol. 18, EGU2016-16208, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Evaluation of various modelling approaches in flood routing simulation
and flood area mapping
George Papaioannou (1), Athanasios Loukas (1), Lampros Vasiliades (1), and Giuseppe Aronica (2)
(1) University of Thessaly, Dept. of Civil Engineering, Lab. of Hydrology and Aquatic Systems Analysis, Volos, Greece
(aloukas@civ.uth.gr), (2) University of Messina, Department of Civil Engineering, Via Nuova Panoramica dello Stretto, 98166
Villaggio S. Agata – Messina, Italy

An essential process of flood hazard analysis and mapping is the floodplain modelling. The selection of the
modelling approach, especially, in complex riverine topographies such as urban and suburban areas, and un-
gauged watersheds may affect the accuracy of the outcomes in terms of flood depths and flood inundation area.
In this study, a sensitivity analysis implemented using several hydraulic-hydrodynamic modelling approaches
(1D, 2D, 1D/2D) and the effect of modelling approach on flood modelling and flood mapping was investi-
gated. The digital terrain model (DTMs) used in this study was generated from Terrestrial Laser Scanning (TLS)
point cloud data. The modelling approaches included 1-dimensional hydraulic-hydrodynamic models (1D), 2-
dimensional hydraulic-hydrodynamic models (2D) and the coupled 1D/2D. The 1D hydraulic-hydrodynamic
models used were: HECRAS, MIKE11, LISFLOOD, XPSTORM. The 2D hydraulic-hydrodynamic models used
were: MIKE21, MIKE21FM, HECRAS (2D), XPSTORM, LISFLOOD and FLO2d. The coupled 1D/2D models
employed were: HECRAS(1D/2D), MIKE11/MIKE21(MIKE FLOOD platform), MIKE11/MIKE21 FM(MIKE
FLOOD platform), XPSTORM(1D/2D). The validation process of flood extent achieved with the use of 2x2 con-
tingency tables between simulated and observed flooded area for an extreme historical flash flood event. The skill
score Critical Success Index was used in the validation process. The modelling approaches have also been evalu-
ated for simulation time and requested computing power. The methodology has been implemented in a suburban
ungauged watershed of Xerias river at Volos-Greece. The results of the analysis indicate the necessity of sensitivity
analysis application with the use of different hydraulic-hydrodynamic modelling approaches especially for areas
with complex terrain.


