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Creating a hydraulic model of a water distribution system provides a 
graphic and mathematical of its hydraulic behaviour.  A hydraulic 
model is representative when the results of the calculations obtained 
with it are comparable with the results of the measurements gathered 
in the field. The model can then be used to verify various system 
conditions, for example: to calculate the pressures at peak 
consumption or to verify the hydraulic impact of a change in diameter 
to a main pipe. 

 
A model representative of reality must have the following 
characteristics: 
– It must be based on the most precise data possible; 
– It must contain all the pipes and components of the system as well 

as information having an impact on the hydraulic behaviour of the 
system, such pressure regulators and boosters; 

– It must include a representative distribution of water consumption; 
– It must be calibrated and validated with sufficient precision in order 

to ensure the reliability of the analysis. 
 
The hydraulic model is prepared using the aquaGEO software, 
developed by Aqua Data using the City’s corporate database. 

– Digitization of the water distribution plan and its characteristics; 
– Distribution of consumption throughout the system; 
– Flow-pressure tests and C-Factor measurements in the field; 
– Validation of the hydraulic model. 
 
When the model is validated, simulations can be performed. 
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The hydraulic model is calibrated and validated using measurements 
and tests performed on the City’s water distribution system.  The two 
types of field tests carried out to obtain these results are the C-Factor 
measurements and flow-pressure tests. 

– Characterize the hydraulic performance of groups of pipes with 
similar diameters, material, and age. 

– An excellent indicator of pipe capacity and degradation. 
– In practice, they are evaluated according to the pressure loss 

measured between two points of the pipe, caused by a known flow. 

Flow-pressure tests are designed to characterize the overall behaviour 
of the system following significant consumption demands.  These 
tests are reproduced on the hydraulic model and a comparative 
analysis is made between the results calculated by the model and the 
results measured in the field.  The model is considered validated when 
the difference between these results is reasonably small. 
 
Measurements of static and dynamic pressures can also be used as a 
source of information to verify the precision of the hydraulic model. 
 


