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We thank the referee to take the time to review our manuscript, and the general
judgement that it is a valuable contribution. However, we cannot follow the critical
comments, which are mainly based on the wrong assumption that the model is not
validated.

As we describe on page 5 in lines 122-132 and shown in figure 2 the model is validated
against the actual flood event of 2021. We compared the model results to the latest and
most valid mapping of the flood extent and calculated the binary flood pattern metric F(2),
which is a standard for the quantification of hydraulic model performance. This evaluated
to a high value of 0.845. Moreover, we validated the simulated inundation depths against
75 surveyed high flood water marks, which resulted in a minimum bias of 0.09m, and a
RMSE of 0.30m. Thus, the model setup for this river reach, including the assumption
taken for the river bed, is well validated. In fact, it is much better validated than many
other hydraulic simulations, for which the validation data as presented here is missing.

We also regard the suggested sensitivity analysis of river bed elevations and roughness as
an exercise, that does not create additional knowledge. The mathematical and numeric
foundation of the RIM2D model has been shown in many applications and papers using
LISFLOOD-FP, to which RIM2D is identical in terms of numerics and hydraulic equations.
To cite just a few papers, we refer to (Bates, 2022;Wing et al., 2021;Shaw et al.,
2021;Bates et al., 2021;de Almeida et al., 2018;Savage et al., 2016;Stephens and Bates,
2015;de Almeida and Bates, 2013;Almeida et al., 2012;Bates et al., 2010). Thus we see
no need and particularly gain in performing sensitivity analysis.

Regarding the flood impact impacts: we chose the approach of Jonkman and Penning-
Rowsell (2008) to illustrate the potential gain that is created using the hydraulic model for
flood forecasting. Of course, other approaches can be used, which might result in slightly



different maps. But the main message is here that with the proposed approach, these kind
of maps can be provided rapidly to flood emergency managers. This is the decisive
message here and much more important than potential differences in the estimation of
human instabilities caused by different methods. And of course, other impact indicators
like the mentioned car instability, or potential structural damage to houses can
additionally be provided. We have actually done this for cars using the approach of
Bocanegra and Francés (2021), but it is not shown because of the limitation to 3 figures in
the brief communications format. But again, the main message is here, that these impact
forecasts are only possible using the hydraulic model for flood forecasting. Without this
approach no spatial explicit impact forecasting would be possible at all. The shown impact
on human instability is used to illustrate this, and is not meant as the only possible impact
to be forecasted. We will stress this point in more detail in a revised version of the
manuscript.

 

References

Almeida, G. A. M. d., Bates, P., Freer, J. E., and Souvignet, M.: Improving the stability of
a simple formulation of the shallow water equations for 2-D flood modeling, Water
Resources Research, 48, W05528, doi:10.1029/2011WR011570, 2012.

Bates, P. D., Horritt, M. S., and Fewtrell, T. J.: A simple inertial formulation of the shallow
water equations for efficient two-dimensional flood inundation modelling, Journal of
Hydrology, 387, 33-45, DOI 10.1016/j.jhydrol.2010.03.027, 2010.

Bates, P. D., Quinn, N., Sampson, C., Smith, A., Wing, O., Sosa, J., Savage, J., Olcese,
G., Neal, J., Schumann, G., Giustarini, L., Coxon, G., Porter, J. R., Amodeo, M. F., Chu, Z.,
Lewis-Gruss, S., Freeman, N. B., Houser, T., Delgado, M., Hamidi, A., Bolliger, I., E.
McCusker, K., Emanuel, K., Ferreira, C. M., Khalid, A., Haigh, I. D., Couasnon, A., E.
Kopp, R., Hsiang, S., and Krajewski, W. F.: Combined Modeling of US Fluvial, Pluvial, and
Coastal Flood Hazard Under Current and Future Climates, Water Resources Research, 57,
e2020WR028673, https://doi.org/10.1029/2020WR028673, 2021.

Bates, P. D.: Flood Inundation Prediction, Annual Review of Fluid Mechanics, 54, 287-315,
10.1146/annurev-fluid-030121-113138, 2022.

Bocanegra, R. A., and Francés, F.: Assessing the risk of vehicle instability due to flooding,
Journal of Flood Risk Management, 14, e12738, https://doi.org/10.1111/jfr3.12738, 2021.

de Almeida, G. A. M., and Bates, P.: Applicability of the local inertial approximation of the
shallow water equations to flood modeling, Water Resources Research, 49, 4833-4844,
10.1002/wrcr.20366, 2013.

de Almeida, G. A. M., Bates, P., and Ozdemir, H.: Modelling urban floods at submetre
resolution: challenges or opportunities for flood risk management?, Journal of Flood Risk
Management, 11, S855-S865, 10.1111/jfr3.12276, 2018.

Jonkman, S. N., and Penning-Rowsell, E.: Human Instability in Flood Flows, JAWRA
Journal of the American Water Resources Association, 44, 1208-1218,
https://doi.org/10.1111/j.1752-1688.2008.00217.x, 2008.

Savage, J. T. S., Bates, P., Freer, J., Neal, J., and Aronica, G.: When does spatial
resolution become spurious in probabilistic flood inundation predictions?, Hydrological
Processes, 30, 2014-2032, 10.1002/hyp.10749, 2016.



Shaw, J., Kesserwani, G., Neal, J., Bates, P., and Sharifian, M. K.: LISFLOOD-FP 8.0: the
new discontinuous Galerkin shallow-water solver for multi-core CPUs and GPUs, Geosci.
Model Dev., 14, 3577-3602, 10.5194/gmd-14-3577-2021, 2021.

Stephens, E., and Bates, P.: Assessing the reliability of probabilistic flood inundation
model predictions of the 2009 Cockermouth, UK, Hydrological Processes, n/a-n/a,
10.1002/hyp.10451, 2015.

Wing, O. E. J., Smith, A. M., Marston, M. L., Porter, J. R., Amodeo, M. F., Sampson, C. C.,
and Bates, P. D.: Simulating historical flood events at the continental scale: observational
validation of a large-scale hydrodynamic model, Nat. Hazards Earth Syst. Sci., 21,
559-575, 10.5194/nhess-21-559-2021, 2021.

 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

