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Abstract 

A correct modeling of instantaneous water demand can be a powerful tool in the 
formulation of an optimal control policy of pressure heads aimed at the 
minimisation of physical losses in water distribution networks. The results of an 
annual monitoring campaign of instantaneous residential water consumption on 
82 single-family residences, whose occupants belong to the same socio- 
economic status, are presented here. The parameters intensity, duration and 
frequency of water uses have been estimated, in the hypothesis that the 
instantaneous water demand can be described by a Poisson Rectangular Pulse 
(PRP) stochastic process. Their temporal and spatial variability has been 
analysed considering different temporal and spatial aggregation scales. 

1 The use of instantaneous water demand models in the 
management of water distribution networks 

Residential water demand is influenced by many factors among which the socio- 
economic level of users, the climate with its seasonal fluctuations and the water 
prices are the most representative. The residential water demand constitutes the 
predominant fraction of the total amount of water distributed by municipal 
aqueducts, reaching and overcoming in general 75% of the total. Beside this 
component, the quantity of resource lost from water distribution systems through 
ruptures and leaks must be also considered. It reaches and sometimes broadly 
overcomes, in a lot of Italian networks, the 30% of the volume introduced in the 
system. 

In this paper we analyse data from measurements of instantaneous residential 
water consumption of 82 single-family residences. Why are we interested in 
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