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Stochastically generating realistic rainfall fields is useful to study the uncertainty related to catchment recharge
and its propagation to distributed hydrological models. To this end, it is critical to use weather radar images
as training data, being the single most informative source for rainfall spatial heterogeneity. Generating realistic
simulations is particularly important in regions like the eastern Mediterranean, where the synoptic conditions can
lead to rainfall fields presenting various morphology, anisotropy and non-stationarity.
The Direct Sampling (DS) technique [Mariethoz2010] is proposed here as a stochastic generator of spatial
daily rainfall fields relying on the simulation of radar imagery. The technique is based on resampling of a training
data set (in this case, a stack of radar images) and the generation of similar patterns to the ones found in the data.
The strong point of DS, which makes it an attractive simulation approach for rainfall, is its capability to preserve
the high-order statistical features present in the training image (e.g., rainfall cell shape, spatial non-stationarity)
with minimal parameterization. Moreover, factors influencing rainfall, like elevation, can be used as conditioning
variables, without the need of a complex statistical dependence model.
A DS setup for radar image simulation is presented and tested for the simulation of daily rainfall fields using a 10-year radar-image record from the central region of Israel. Using a synoptic weather classification to train
the model, the algorithm can generate realistic spatial fields for different rainfall types, preserving the variability
and the covariance structure of the reference reasonably well. Moreover, the simulation is conditioned using the
digital elevation model to preserve the complex relation between rainfall intensity and altitude that is characteristic
for this region.
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