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5b. FLO-2D simulations
Scenarios Manning Banks Manning River

1 0.1
2 0.04
3 0.033
4 0.1 0.015
5 0.04 0.015
6 0.033 0.015
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Concerning the 3 last 
scenarios the max channel 
depth exhibits an increase in 
the case where the Manning 
coefficient at the banks is 
0.1.  In the two other cases 
the max depth exhibits the 
same behavior.

Concerning the scenarios 
where the Manning 
coefficient remains the same 
(channel and banks), the 
largest max depth is 
estimated with n=0.1. The 
max velocities do not exhibit 
major differences.

Figure 12: Max velocity to each grid cell for nchannel # nbanks

Figure14: Max velocity to each grid cell for nchannel=nbanksFigure 13: Max depth to each grid cell for nchannel=nbanks

Figure 11: Max depth to each grid cell for nchannel # nbanks

General information
• https://www.flo-2d.com/
• Open access software
• Quasi 2-dimensional grid-based

hydraulic model (dynamic wave)

Output data (11 grid cells)
�Max channel depth (m)
�Max velocity (m/s)

Input data
�Geometric file          Manning coefficient
� 6 scenarios (see Table 2 on the right)
�Flow data (input hydrograph)
�Boundary Conditions
� Flood Hydrograph (upstream)
�No channel input
�Grid size 50 m Table 2: FLO-2D simulation scenarios

5c. LISFLOOD-FP simulations
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Max channel depth exhibits differences in the case where the Manning coefficient is considered the same both in
channel and banks. However, in the case where the Manning coefficient is changed only in the banks, the max
channel depth remains invariable.

Figure15: Max depth to each grid cell for nchannel=nbanks Figure16: Max depth to each grid cell for nchannel#nbanks

General information
• http://www.bris.ac.uk/geography/research/hydrology/models/lisflood
• Open access software
• Quasi 2-dimensional grid-based hydraulic model (kinematic wave)
• Considers rectangular river cross sections

Input data
�Geometric file          Manning coefficient
� 6 scenarios (see Table 2)
�Flow data (input hydrograph)
�Boundary Conditions
� Flood Hydrograph (upstream)
�Grid size 5 mOutput data (11 grid cells)

�Max channel depth (m)

5d. Comparison of the 3 models
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Figure17:  Comparison of max depth to each cross sections/grid cell for 3 different scenarios.
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It is observed that the max depths exhibit differences among the 3 models. Particularly, FLO-2D gives larger values in
the upstream area, probably due to the absence of channel modeling. Concerning the downstream area’s water
depths, their differences range from 0.2 to 2 m. The min values mostly belong to the HEC-RAS simulations. Also, it
seems that the results of LISFLOOD-FP remain mostly invariable for all the scenarios.
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Finally, it can be observed from the figures above, that the HEC-RAS simulations exhibit higher max velocity than
the FLO-2D ones, again probably due to the absence of channel modeling in the FLO-2D, resulting in smaller
discharge values within the floodplain.

Figure18:  Comparison of max velocity to each cross section/grid cell for 3 different scenarios.

8. Conclusions
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Based on this study, it can be concluded that:
• HEC-RAS is not suggested for simulation in unsteady flow conditions. In the current study, to successfully run the
model (i.e. without errors and warnings), it is necessary to interpolate the cross sections up to 0.5 m in some cases.
Also, it is worth to refer that HEC-RAS often does not run successfully when the same Manning coefficient is applied
in both channel and banks. Additionally, HEC-RAS interface often does not help when small changes to input data
must be made (e.g. to change the Manning coefficient in all of the cross-sections at once). Nevertheless, HEC-RAS has
been proved very powerful in steady flow conditions, especially in the case of narrow and steep rivers. From the three
models tested, HEC-RAS seems to better represent the flood routing without the disadvantage of the simplified
geometry of LISFLOOD-FP and the large cell size of FLO-2D.
• Concerning the sensitivity analysis, HEC-RAS is highly affected by changing floodplain Manning coefficient.
Moreover, the sensitivity analysis of FLO-2D has the same behavior with HEC-RAS. This can be justified by the fact
that there is no channel in the model. Also the grid cell size is big enough, so the total flow is concentrated in one cell.
By contrast, LISFLOOD-FP is very sensitive to the changes of river’s Manning coefficient.
• Also, it seems that all of the cumulative distribution functions of the water depth well approximate the Normal one.
• Finally, for future study, it is worth considering the uncertainty of other factors such as the quality of the DEM and
the derivation of the ombrian curves.


