The models are freely available in an R-package called airGR (Coron et al., 2017(Coron et al., , 2020) ) The models can easily be implemented on a set of catchments with limited data requirements air Routing store X4 0.9 0.1 The GR hydrological models Designed with the objective to be as efficient as possible for streamflow simulation at various time steps (from hourly to interannual) Warranted complexity structures and limited data requirements Can be applied on a wide range of conditions, including snowy catchments (CemaNeige snow routine included) 
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  GR5H: hourly model with a new interception store Aims Better representation of the impact of vegetation on evaporation fluxes Improved model showed a better consistency of model fluxes over time (stable water fluxes across time steps respecting mass conservation) Finer representation of the interception processes at the hourly time step Higher model performance proved over a wide range of catchments with particularly improved bias, especially over high flows Model parameters become more robust and stable (across time steps) as the flux-matching condition is satisfied EGU-2020 -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model Hands-on in : inputs preparation period selection Ind_Run <seq(which(format(BasinObs$DatesR, format = "%Y-%m-%d %H")=="2006-01-01 00"), which(format(BasinObs$DatesR, format = "%Y-%m-%d %H")=="2007-12-31 23")) EGU-2020 -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model in : run options Imax It represents the maximum capacity of the interception store Its value is adjusted to match the fluxes simulated by the GR4J daily model (neutralisation of precipitation and potential evapotranspiration) ## Imax computation Imax <-Imax(InputsModel = InputsModel, IndPeriod_Run = Ind_Run, TestedValues = seq(from = 0, to = 3, by = 0.2)) -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model Hands-on in : simulation ## parameter set (can come from an automatic calibration) Param <c(X1 = 706.912, X2 = -0.163, X3 = 188.880, X4 = 2.575, X5 = 0.104) -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model Hands-on in : graphical assessment of the results ## results preview plot(OutputsModel, Qobs = BasinObs$Qmm[Ind_Run], which = "all") mm/h] simulated flow [mm/h] log scale EGU-2020 -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model Hands-on in : numerical assessment of the results ## efficiency criterion preparation InputsCrit <-CreateInputsCrit(FUN_CRIT = ErrorCrit_NSE, InputsModel = InputsModel, RunOptions = RunOptions, Obs = BasinObs$Qmm[Ind_Run]) ## efficiency criterion computation OutputsCrit <-ErrorCrit_KGE(InputsCrit = InputsCrit, OutputsModel = OutputsModel) ## Crit. KGE[Q] = 0.8386 ## SubCrit. KGE[Q] cor(sim, obs, "pearson") = 0.9505 ## SubCrit. KGE[Q] sd(sim)/sd(obs) = 0.8748 ## SubCrit. KGE[Q] mean(sim)/mean(obs) = 0.9110 EGU-2020 -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model
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Version control Software development activities (needs & bug reports) https://gitlab.irstea.fr/HYCAR-Hydro/airGR EGU-2020 -© INRAE. All rights reserved airGR@inrae.fr Interception store in the GR5H hourly model