N

N

Use of regional distributed hydrological modelling
approaches for the design of catchment experimental set
up within HyMeX
Isabelle Braud, S. Anquetin, Hélene Roux, O. Vannier, Marie-Madeleine
Maubourguet, P. Viallet, B. Boudevillain, Denis Dartus, J.D. Creutin

» To cite this version:

Isabelle Braud, S. Anquetin, Héléne Roux, O. Vannier, Marie-Madeleine Maubourguet, et al.. Use of
regional distributed hydrological modelling approaches for the design of catchment experimental set
up within HyMeX. 4th HyMeX Workshop, Jun 2010, Bologna, Italy. p. 63 - p. 64. hal-00516625

HAL Id: hal-00516625
https://hal.science/hal-00516625
Submitted on 10 Sep 2010

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00516625
https://hal.archives-ouvertes.fr

4™ HyMeX Workshop, 8-10 June 2010, Bologna, Italy

Use of regional distributed hydrological modelling approaches for the design of
catchment experimental set up within HyMeX

Braud, I. (1), Anquetin, S. (2), Roux, H. (3), Vannier, O. (2), Maubourguet, M.M. (3), Viallet, P.
(4), Boudevillain, B. (2), Dartus, D. (3), Creutin, J.D. (2)

(1) Cemagref, UR HHLY, CP 220, 3bis Quai Chauveau, 69336 Lyon Cédex 9, France

(2) Universit¢ de Grenoble, LTHE (CNRS, UJF, IRD, INPG), BP53, 38041 Grenoble Cedex,
France

(3) Université de Toulouse; INPT, UPS; IMFT (Institut de Mécanique des Fluides de Toulouse) ; F-
31400 Toulouse, France

(4) HYDROWIDE, 1025 Rue de la Piscine, Domaine Universitaire, 38420 St-Martin D’Héres,
France

Flash floods represent the most destructive natural hazard in the Mediterranean region, causing
around one billion Euros worth of damage in France over the last two decades. Flash floods are
associated with extreme and rare rainfall events and usually occur in ungauged river basins.
Amongst them, small-ungauged catchments are recognized as the most vulnerable to storm driven
flash floods. In order to limit the damages to the population, there is a need to improve our
understanding and the simulation tools for these events. In order to provide information over a
whole region, hydrological models applicable at this scale, and able to take into account the spatial
variability of rainfall and catchment characteristics, must be proposed.

This paper presents such a regional distributed approach applied to the 8-9 September 2002 extreme
event which affected the Gard region in the south-east of France. In order to identify the variables
and catchment characteristics which require improved knowledge, two distributed hydrological
models were set up on a set of catchments, with sizes ranging from 2.5 to 99 km®. The models differ
in terms of spatial discretization and process representation. They were forced using radar data with
a 1 km2 spatial resolution and 5 min time step. The model parameters were specified using the
available information, namely a digital terrain model and a soil data base. The latter provides
information about soil texture, soil porosity and soil depths. Soil hydraulic properties were defined
using pedo-transfer functions.

Data from a post-flood field survey of maximum peak discharge were used to assess the quality of
the simulations. A reasonable agreement between modeled and observed values was obtained.
Sensitivity studies were then performed to asses the respective impact of rainfall estimation and soil
variability on the simulated discharge. The analysis shows that rainfall remains the first controlling
factor of flash flood dynamics and that high resolution spatial and temporal data are required in
order to properly simulate peak discharge and flow dynamics for a range of scales. The river bed
roughness also influences the peak intensity and time. Soil spatial representation is shown to have a
significant role on runoff coefficients and on the spatial variability of saturation dynamics. For
some catchments, the impact of soil properties on the simulated discharges was of the same order of
magnitude as the impact of the rainfall estimation.

The results were very similar for the two distributed models, despite their difference in structure.
They show that the poor knowledge of soil properties, mainly soil depth, initial soil water content
and saturated hydraulic conductivity is detrimental to robust estimation of discharge. A better
knowledge of these variables is therefore recommended. In particular soil depth is required. Post
field estimation of peak discharge were very valuable for the regional assessment of the
methodology, but must be complemented with data of the whole hydrographs to reduce the
uncertainty in flow dynamics and runoff production. Effort towards improved quantitative rainfall
estimation using a network of radars must also be continued.
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The results of the study are used in the design of the future HyMeX experiment, aiming at
improving the Mediterranean water balance and the knowledge of extreme events. A strategy based
on gauged nested catchments is set up. Detailed measurements of the water balance (discharge, soil
moisture, evapotranspiration) are proposed on small catchments of about 1 km?2 in order to improve
the process understanding. An intermediate scale is defined for catchments of about 100 km2 with
distributed hydrometry, based on Large Scale Image Velocimetry to tackle the change of scale
problem. Finally, operational data are used at larger scale of about 1000 km2. These data will also
be useful to propose improved modelling tools applicable on ungauged catchments.

The modelling approach is currently enriched to provide continuous simulations in order to study
the sensitivity of the hydrological response to initial conditions. These results will also be used to
determine where observations of soil moisture offer the best potential for improving our
understanding.



