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ABSTRACT

Demand allocation can be identified as one of the most important steps in modelling
of water distribution networks (WDN). Often this is done by distributing the overall
demand of a WDN across the nodes of the hydraulic model. In areas where properly
geo-referenced demand points or consumer meters are unavailable, this becomes a
tedious and a labour-intensive task that takes a considerable amount of time. This study
addresses this challenge of spatially distributing the demands for hydraulic modelling
of WDNSs by introducing an innovative methodology has the capability of overcoming
the scarcity of geo-referenced demand data or consumer meters. It focuses on
distributing the overall demand of the WDN across the building points in the area
proportionately to the sizes of building footprints. The proposed methodology is
validated by applying the methodology to a real world WDN in Malimbada area of
Matara District, Southern Province, Sri Lanka. Modelling was carried out using the
Bentley WaterGEMS® software with the aid of ArcGIS platform, complemented by
the applications such as QGIS and Google Earth Pro. Demand data needed for the
modelling were obtained from the bulk flow meters of the supply reservoir of the WDN
while building details were obtained from newly published Google Open Buildings
dataset utilizing QGIS. Simulated results of the computed model were compared with
the actual field data at selected locations obtained through digital pressure loggers.
Comparison of observed and simulated pressures at different time steps and selected
locations demonstrated a high degree of correlation. Linear correlation coefficients
(R?) affirmed the accuracy of the model across the entire network. Despite limitations,
such as data availability challenges and the study's single-case focus, the methodology
showcases promising results in replicating real-world scenarios. However, the study
emphasizes the need for further research to assess its adaptability across diverse
scenarios and network types. The study contributes to the field of WDN modelling by
providing a convenient methodology to model WDNSs in environments where the

demand data availability is low.

Keywords: Water Distribution Networks, Hydraulic Modelling, WaterGEMS®,

Demand Allocation, Demand Distribution
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ADD Average Daily Demand

AHF Average Hourly Flow

AHFR Average Hourly Flow Rate
DEM Digital Elevation Model

Dl Ductile Iron

dia. Diameter

EPS Extended Period Simulation

GIS Geographic Information Systems
HDPE High Density Polyethylene

MSL Mean Sea Level

N North

NRW Non-Revenue Water

NWSDB National Water Supply & Drainage Board
PVC Polyvinyl Chloride

WDN Water Distribution Network



