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Abstract.  In this paper we will outline some preliminary results on recent efforts to 
model simulated rainfall on real river networks. We believe that in order to understand 
the structure of floods in space and time we need to develop an understanding of how 
spatially variable rainfall fields interact with self-similar networks which are embedded 
in two-dimensional space. The key advance here is that we generate simulated rainfall on 
a partition which corresponds to the natural basin boundaries as defined by the river 
network, rather than on an arbitrarily defined grid. 
 
We partition the topography into tiles according to the Random Self-similar Network 
(RSN) model. This technique of using the natural basin boundaries to define the spatial 
disaggregation of rainfall across scales is a powerful method of addressing prediction 
because there is a statistical scale invariance associated with the RSN partition. It has 
previously been shown that the RSN partition produces distributional simple scaling for 
many geometric and topologic variables. That is, the statistical distribution of a given 
variable at one resolution is a rescaled version of the statistical distributions at all other 
scales.  It is this scale invariance that we hope to exploit to make predictions of peak flow 
statistics in the absence of spatially extensive historical data. 
 
Multifractal rainfall fields may be generated by employing a cascade process onto the 
RSN partition. This adds a complexity to the spatial variability of simulated rainfall fields 
because the branching number for the cascade process will be variable in space. We will 
present some results for the multifractal properties of beta cascade rainfall generated on 
RSN partitions. In addition, we will present some preliminary results on the spatial 
distributions of peak flows at different scales for variable rainfall applied to a real 
network in the RSN framework. 
 


