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Abstract 
 
This research was conducted by Ahmed Hassan Mohammed under the title of “WATER 

LOSSES MANAGEMENT USING ON-LINE MONITORING, GIS AND MODELLING WITH 

WATERCAD” for obtaining the Master of Science degree from Ain Shams University. 

 

This research has followed the most advanced techniques in water losses management that are 

being applied in developed countries. Using and integrating information technologies (SCADA, 

GIS, CIS and Hydraulic Modeling) to achieve water losses reduction. Using Active Leakage 

Control ALC was very important as well, because it is one of the most important factors that 

affect physical water losses. 

 

By Appling such methodologies through this area of study in Antalya city and then comparing 

similar approach with Luxor city, is the core of this study. The results conducted by this research 

could be taken as a guideline for water utilities to start over their methodologies and immediately 

follow water losses management strategies which are; dividing network into DMAs, Pressure 

management, conducting water balance and leakage monitoring strategies. 

 

After all calculating and analysis of data obtained by continuous monitoring is essential to decide 

the possible and suitable action to sustain the development of the water sector.  
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Chapter 1 

Introduction 

1. Introduction 

This study has been proposed basically to help the water administration entities to catch up with 

the new and modern technologies used in water management generally and water losses 

management especially. The GIS is playing the main role in the process because it is the first 

milestone of building a reliable database however this database concerns the physical 

characteristics of the water network, the customers’ data, and the continuous monitoring data. 

 

According to the staggering volume of water being lost all over the world in addition to the lack 

of water resources in most of the countries, the importance of a successful water losses 

management imposes itself as a cheap solution. Finding new sources of water may be even better 

than developing new natural source because in the case of saving water losses from water 

distribution networks, this water saved is treated water which means: (i) supplying additional 

treated water source  (ii) saving cost and achieving profit to the supplying company. 

 

This research has been conducted over two years of data collection, field investigations, result 

evaluation, checking data validity, and build up models. This effort can be categorized in the 

following phases: 

1.1. Phase 1: Problem Statement 

The first problem statement is the amount of water lost through the water distribution networks, 

which is defined by the term water losses. Some investigations were performed to identify how 

much the problem affects the water distribution network efficiency and what kind of actions was 

taken to fight with the water losses. In Egypt there is a conservative estimation of the total water 

losses as 50 – 60 % of the total production (Cairo water and wastewater municipality) and this is 

a real challenge facing the stakeholders of the water sector in Egypt. However, there is yet no 

clear or strict approach applied through the biggest water subsidiaries in Egypt. The problem 

statement has been changed from reducing total water losses to developing and conducting the 

right approach to manage water losses in water distribution networks.  
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1.2. Research objective 

There were many trials by The Holding Company of Water and Wastewater (HCWW) through 

cooperation with other national or international technical assistance, but these trails resulted in 

nothing that could be achieved because of many issues, such as; lack of data, poor data recording 

system, the complexity of the water networks and the deterioration of the water distribution 

networks. Although of the continuing trials from stakeholders, still no real water losses 

procedures are being agreed upon all over the subsidiaries companies in Egypt. The objective of 

this research was to apply the accurate proper approach that is being used successfully in 

developed countries to a small separated water network which is defined by district metered area 

(DMA).  

 

1.3. Choosing the area of study 

Due to The improper data of the pilot DMAs that have been established by water authorities in 

Egypt such as in Luxor which was an incomplete experiment due to the missing accurate 

procedure and methodology, thus the results were not professionally evaluated and there was no 

real positive impact to the area or the network itself. Due to the unavailability of the data and the 

need for more experience, an international cooperation was sought with another association that 

has a successful experiment in water losses management. Antalya city which is located at the 

south of Turkey has a previous successful experiment with the water losses with cooperation 

with Akdeniz University in Antalya which was the technical consultant. Antalya water and 

wastewater authority (ASAT) divided Konyaalti region into 18 DMAs and established SCADA 

system for monitoring the water networks and measuring hydraulic and water quality parameters. 

 

Through a technical visit to Antalya city for one year supported by EXCEED (exchange students 

program) of Germany, the stages of choosing a proper area of study (DMA no. 2 out of the 18 

DMAs of Konyaalti region), data collection, data analysis and building the hydraulic model were 

facilitated and resulted into a complete area of study with complete and accurate data. 
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