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Transient ground water level simulation scale with
pre-calculated time-varying recharge values
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The recharge from the soil to the groundwater is a crucial variable to simulate time-variable groundwater lev-
els and gradients at a catchment scale. Although essential for groundwater modelling, no direct measurement
methods are available. One way to estimate this variable is to calculate it from time-series of atmospheric
boundary conditions (precipitation, potential evaporation) for specific soil types, land uses, and ground wa-
ter depths. In this study, we pre-calculated monthly and seasonally recharge rates as a function of three
parameters for an area in Northern Belgium. Soil type and land use were inferred from geographic infor-
mation systems. Soil hydraulic properties were derived from soil textural information for a soil information
system (AARDEWERK) using pedotransfer functions. Vegetation parameters were taken from the literature.
Recharge values were calculated using the HYDRUS-1D model with time-series of daily atmospheric input
data for a period of 20 y. A series of models were ran for each soil-type/land use combinations with the
fixed groundwater level type bottom boundary with depth in a range between 5 and 200 cm. Next, monthly
recharge values were obtained for the complete period for each calculated ground water level. In additions,
a future climate time series of atmospheric input data was obtained by applying monthly correction factors
derived from a regional climate model (Ntegeka et al., 2008). Resulting look-up table with soil-type, land-use
and groundwater depth combinations served as an input to a MODFLOW model recharge (RCH) and evap-
otranspiration (EVT) package to simulate transient ground water levels and fluxes at the current and future
climate. We shortly discuss our MCMC calibration to ground water level and fluxes, validation and water
budgets for current and future climate conditions.
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