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The figures below, demonstrate the change in flooded area and water depth at the river outflow point
with the channel’s and floodplain’s Manning coefficient. One can observe that, as mentioned before, the
FLO-2D is not much sensitive to the roughness coefficient change, probably due to the absence of channel
representation. Moreover, HEC-RAS curves underestimate in general the flooded area. Also, they exhibit
a large sensitivity to the channel’s and floodplain’s roughness coefficients. Finally, LISFLOOD-FP curves
exhibit a large sensitivity to the channel’s roughness coefficient and a small sensitivity to floodplain’s
roughness. Note that each simulation lasts approximately 3 h for the LISFLOOD-FP, 2 h for the FLO-2D
and 10 min for the HEC-RAS.

9. Model comparison (common scenario; contd.)

Figure 9: Flooded area Figure 10: Water depth at the outflow point
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13. Conclusions
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• Overall, the case study illustrates the large uncertainties in modelling flow in inundated floodplains.

• In cases of a complex topography (like the one in this study) where multiple directions of the flow is 
possible within a cross section, 1D models often fail to correctly simulate the flood in contrast to quasi-
2D models with grid-based numerical schemes.

• In cases of small gradients, the simulated discharge of the quasi-2D LISFLOOD-FP is much closer to 
the expected value in comparison to the underestimated one of HEC-RAS (especially in the case of 
fine grid) and the overestimated one of FLO-2D (note that for the FLO-2D the channel is not modelled 
separately as in LISFLOOD-FP).

• In cases where a fine grid is applied, LISFLOOD-FP has no difficulties with the small cell size in 
contrast to FLO-2D. Moreover, the HEC-RAS numerical scheme is not grid-based and thus, increasing 
the resolution of the grid only affects the number of cross-sections.

• LISFLOOD-FP seems to be in a better agreement with the general conclusion that there is a much 
greater sensitivity of the flood extent to the channel’s Manning coefficient rather than the floodplain’s 
one (similar conclusions have been derived by Cunge et al., 1980 and Hunter et al., 2005).
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