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Abstract:  Leakage is a problem which afflicts most water networks all over the world. Although best practices and technologies 
for leakage management are widely known and implemented worldwide, they haven’t always been successful. The 
problem can be found in the time consuming and repetitive nature of the analysis necessary to maintain a “low” level 
of leakage in the long term. The solution can be achieved with the optimisation and automation of the process. To this 
end, a decision support tool named Autoleak has been created in the framework of the EU Eco-innovation 
Programme. Autoleak aims to automate the process of managing leakage by integrating readily available technology 
and assimilating all leakage related data. For instance, it combines flow data from DMA with the customer 
consumption to determine daily the leakage level. It then elaborates the historical information regarding the minimum 
leakage level, historical interventions and the marginal cost of water to predict the cost of the intervention and the 
likely benefit. Autoleak is a Cloud application able to retrieve monitoring data via GPRS and to store them in a 
singular database that can be accessed through the internet. Autoleak revolutionises the management of leakage 
because it automatically adapts to the characteristics of every DMA to ensure that the intervention is undertaken only 
when it is worthwhile to do so. The tool has been applied, tested and standardised in two pilot water networks: 
Ancona (IT) managed by Multiservizi SpA and Nicosia (CY) managed by the Water Board of Nicosia. 
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1. INTRODUCTION 

Leakage is a problem which afflicts many water networks all over the world. The causes are 
numerous, including the age of the system, the quality of the workmanship and the effectiveness of 
the maintenance. The solution is to recover the leakage by dividing the network into a number of 
sectors, called District Meter Areas (DMA), supplied by a single pipe on which is installed a flow 
meter. Such a configuration allows the leakage level to be determined in each portion of the system 
and enables the detection activity to be always directed to the leakiest parts of the network.  

Experience has shown that an important factor leading to a high leakage level is the lack of 
detailed knowledge of the network. Another problem is the lack of data integration between 
different sources and formats.  

 Autoleak aims to eliminate all the problems related to the daily management of DMA by 
automating the process of leakage measurement and detection. By applying widely available 
technologies, through data integration, Autoleak is able to prioritize the leakage reduction 
intervention at a DMA level, on the basis of its economic viability. 

Autoleak combines the flow from the DMA meters transmitted by the loggers with the customer 
consumption transmitted by Automatic Meter Reading AMR, to determine daily the leakage level. 
It then introduces the historical information regarding the minimum leakage level, historical 
interventions and the production cost of the water in each DMA to define the typical cost of the 
intervention and the likely benefit. 

To evaluate the Cost Benefit Analysis it is essential to understand the return frequency of 
leakage. This can be derived from the historical trend of the DMA Minimum Night Flow. In this 
way, the total value of the recovered water can be compared with the cost of intervention. If the 
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former is greater than the latter, then the intervention is justified. The significance of this approach 
is the possibility of assessing the viability of the intervention based on the economic factors, 
including the expected cost of intervention. 

Once the decision to intervene has been taken, then the leaks have to be located using acoustic 
equipment like noise loggers and correlators. The outcome of the intervention is then inserted into 
the Autoleak database to improve further the predictive engine of the decision making process. 

Autoleak is useful even to manage DMAs without AMR. In such cases, that are the most 
common worldwide, the tried and tested minimum night flow approach is used to determine the 
current leakage level. 

2. MAIN FEATURES  

Autoleak is a user friendly package that can store all necessary leakage related data in a 
centralized database. The tool can be used in any water network and the calculation unit is the 
ZONE which is a distribution area like a DMA or a Service Reservoir Area. 

At the end of the process, once all DMAs data have been uploaded, the software delivers 
automatically the list of critical areas where leakage detection is viable. Thanks to the GPRS 
connection with the monitoring system, all important information like leakage level, leakage trend 
and minimum night flow are calculated in real time for each ZONE. 

AUTOLEAK can be customized to receive real time data from AMR, flow meters and pressure 
meters. It can also be configured to gather information from noise loggers which are permanently 
positioned in the network and communicate the position of a leak without having even going out on 
site. 

 

Figure 1. Autoleak structure. 

As can be seen from Figure 1, monitoring data are transmitted continuously via GPRS and stored 
in the database after quality control checking. Then the calculation of leakage and the cost-benefit 
analysis is carried out. If the intervention is worthwhile, leaks can be detected and repaired and the 
new minimum night flow for the DMA is updated. This process is continues and automatic. Alarms 
are send when a new leakage reduction intervention become convenient. 
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3. LEAKAGE CALCULATION AND LEAKAGE TREND 

Autoleak includes three methods for the calculation of leakage depending on the kind of network 
and the level of equipment installed.  If AMR (Automatic Meter Reading) exists, leakage is 
calculated as the Average Inflow minus the Average Users Consumption. In the case that AMR is 
not installed and the water supply network is operated continuously, leakage is calculated as the 
difference between MNF (Minimum Night Flow) and LNC (Legitimate Night Consumption) where 
LNC is the minimum users’ consumption expected overnight (from 02:00 to 04:00). 

The third case is when there is no AMR, the network inflow is not continuous and/or private 
tanks influence MNF. Here Leakage is calculated with the standard IWA Water Balance using data 
from the billing system. 

The total natural rate of rise (NRR) or Trend in Leakage relates to the continuing increase in 
leakage that would occur in the absence of any leak interventions. Without any Active Leakage 
Control, leakage will increase year after year at a rate that will depend on pressure, seasonality, 
infrastructure conditions and operational procedures. 

Thanks to the automatic assimilation of flow data, Autoleak is able to calculate the Leakage 
Trend day by day. The innovation of the analysis is that this trend, and hence the benefit of the 
intervention, is not assumed, but calculated based on real measurements in each DMA. 

As can be seen in Fig. 2, the leakage trend is necessary to calculate the value of water recovered 
and hence the optimal leakage level for each DMA. 

 

Figure 2. Operating mechanism of Autoleak where an Intervention (red arrow) will yield a benefit (blue triangle) that is 
equal to the value of water recovered. 

The assessment of the economic convenience of the intervention is the final objective of the 
analysis. This compares the total value of the recovery (V) calculated as the Estimated Volume 
Recovered multiplied by the marginal cost of water, against the estimated cost of intervention to 
obtain such potential recovery (X). Only if V>X, the intervention will be worthwhile. 

One important feature of Autoleak is the calculation of the priority list. This feature is used when 
several DMAs are being managed and is useful to define the DMAs where leakage reduction 
interventions should be applied first. To determine the priority list, the specific benefit identified 
with the amount of possible water recovered per Km of distribution network is considered: the 
higher the potential benefit achievable, the most critical is the DMA. This is a useful indicator to 
allocate limited funds to the most cost effective intervention. 

4. STANDARDIZATION AND TESTING 

The system was been trialed in two Pilot Areas: Ancona in Italy, managed by Multiservizi SpA 
and Nicosia in Cyprus, managed by Water Board of Nicosia. Both pilot DMAs have been equipped 
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with with AMR. 
In Ancona AUTOLEAK has been customized in order to connect to the AMR system also the 

noise loggers and the bulk flow meter at the inlet of the DMA. The idea was to use the same 
existing wireless AMR infrastructure to transmit data from other monitoring tools.  

 

 

Figure 3. Calculation of leakage, water recovery and cost benefit analysis for each DMA. 

 
When a leak noise is detected, the logger sends a signal which the AMR unit will interpret as a 

pulse. AUTOLEAK will then assess the data and process accordingly the information. 
As an example application of a real case application, it is interesting to report the Ancona 

experience. After the installation of the monitoring equipment and the connection to the AMR 
transmission platform, one of the noise loggers reported a leak. AUTOLEAK, after receiving the 
daily update, activated an alarm that allowed the water operators to repair the leak in 24 hours. As 
can be seen from Figure 5, the flow in the DMA decreases after leak repair. The process was fully 
automatic, the maintenance team just pinpointed the leak with the Correlator where the noise logger 
signaled the presence of leakage and the convenience to carry out the repair intervention. 

 

Figure 4. Real time leakage calculation in Ancona Pilot DMA equipped with AMR. 
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Figure 5. Leak Alarm from noise loggers and new minimum after leak repair. 

5. CONCLUSION 

The Autoleak project provides a tool that can be applied worldwide in any water network. It 
gives a support to the water manager in answering the following important question: if, where and 
when to carry out a leakage detection activity. 

Resuming the following conclusion can be drawn: 
§ There is no shortage of technology to locate leaks. The problem is knowing where and when 

to apply it and if it is worthwhile economically to do so. 
§ Autoleak resolves this problem at a stroke by doing away with the repetitive and time 

consuming activity of manually assessing the data. 
§ Autoleak is compatible with each water network and can be integrated with any technology 

including AMR and noise loggers. 
§ It allows to reduce maintenance costs and investment focusing only on economically viable 

interventions where the expected benefit is higher. 
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