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Choosing a modelling resolution for an hydrological model is an important preliminary question. However, it is
quite often arbitrary determined by the modeller experience according to the objective, the model capacity or the
available measurements. The hydrological literature provides numerous studies which focus on the effect of re-
fining either spatial resolution or (sometimes) temporal resolution in order to better catch hydrological response.
In this study, we investigate the impact of changing simultaneously both resolutions on hydrological model per-
formance. The idea is that these resolutions are linked and should be considered together. Thus, we look for the
combination of spatial and temporal resolutions fitting at best each catchment behaviour and type of rainfall events.

A large data set of 240 catchments scattered all around France is used, and in particular, we benefit from a high-
resolution precipitation database (ANTILOPE, Météo-France) that describes hourly precipitation at 1 km2 resolu-
tion. Data were aggregated at different time steps (1h, 3h, 6h, 12h and 24h). Streamflow simulations are performed
at these different time steps using the GR5 model in its lumped and semi-distributed version (GRSD, de Lavenne
et al. (2016)), with a mesh grid of 500, 250, 100 and 50 km2. Ten different indices are used to describe spatio-
temporal characteristics of rainfall events, in order to analyse in which contexts refined resolutions are needed to
improve the performance of the model. These indices characterise the spatial variability, localisation, movement,
intensity and temporal variability of rainfall events. In addition to some indices already reported in the hydrological
literature, we propose some new indices like an indice usually applied in economics. This analysis at different time
steps, events and catchments demonstrates the limits for some of them and allows to propose some corrections
(Goullet J., 2016).

Model performances are shown to be significantly improved at refined resolutions for events with convective trends.
Indeed, a synergy between spatial and temporal resolutions is obtained when refining both of them at the same time.
These encouraging results suggest that in a flood forecasting context, in particular for fast response catchments
subject to intense events, a significant increase of model performance can be expected by refining both resolutions.
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