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In SEQ alone, water losses due to evaporation are estimated 
to average 300 GL per year. That means the volume of water 
lost from SEQ storage systems through evaporation each 
year is greater than that supplied through the reticulation 
system:  two and a half units of water needs to be collected 
and stored for each unit of water supplied. There is thus 
much benefit to be gained through the development of new 
and innovative techniques for reducing evaporation.

Furthermore, even though Australian reticulation and 
distribution systems have relatively low leakage levels, ageing 
infrastructure still contributes to water losses of around 
20 GL per year in SEQ. 

As a conservative estimate, there is the potential to reduce 
water losses by about 20% by reducing evaporation losses 
and improving leak detection. This is a massive saving of up 
to 64 GL of water per year, enough to supply SEQ’s current 
daily water needs for approximately three months.

Research outcomes to date

Evaporation reduction techniques

Various evaporation control techniques have been proposed 
and tested for many years with limited success. In recent years, 
however, new technologies, and better materials and methods 
have evolved. 

Given the amount of water lost to evaporation and the costs 
of alternative methods for augmenting water supplies, such 
as desalination and recycling, assessment of the efficacy and 
cost-effectiveness of these methods has been an important 
part of the Alliance research program.
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Reducing losses in urban water supplies
Evaporation and system leaks are the biggest causes of water loss in South East Queensland’s (SEQ) 
urban water system. However, water conservation efforts have mainly concentrated on managing the 
demand for water rather than the loss of this precious resource. The Urban Water Security Research 
Alliance (the Alliance) has undertaken research to develop innovative methods to reduce water loss 
from evaporation and system leaks. Should the methods developed be economically viable, they have 
the potential to save considerable amounts of  water and be part of the solution to secure our future 
water supplies.

The volume of water lost through evaporation 
each year from storage systems in SEQ is 
more than the amount supplied through the 
reticulation system.

Reduction of water loss due to evaporation could save significant 
amounts of water.
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To address water loss from evaporation, Alliance researchers 
have undertaken an assessment of all evaporation reduction 
techniques, looking particularly at their suitability to large 
water storage dams in SEQ.

This analysis of evaporation reduction technologies showed 
that using surface films, such as monolayers, had the best 
potential for reducing evaporation from large water storages 
across SEQ.

Measuring evaporation

In order to assess the reduction in evaporation as a result 
of control techniques it is essential to accurately measure 
evaporative losses.

The research team examined new technologies for 
monitoring the processes controlling evaporation, such 
as energy balances, wind speed and wave action. They 
developed and evaluated three independent techniques 
– eddy covariance (measuring fluxes at a single point), 
laser scintillometer measurements (using a laser beam to 
measure fluxes, such as heat, across a water body) and a 
mass balance approach. This project is one of the first to use 
scintillometry for measurement of evaporation over large 
bodies of water.

An important contribution by the Alliance researchers has 
been the successful development of a new method that, for 
the first time, allows evaporation over large water bodies to 
be measured accurately.

The development of an accurate and reliable method of 
measuring evaporation from a large body of water has 
now provided a technique to measure the success of 
evaporation reduction technologies.

Monolayer trials

Working with the CRC for Polymers, Alliance researchers 
tested new monolayer products in a wind and wave tank 
at Griffith University. The tests allowed the researchers to 
understand the effects of wind and wave action over a water 
body with and without a surface film. 

Results from the hydraulics lab studies indicated that some 
monolayers can reduce evaporation by between 20 and 
50% when subjected to wind speeds of approximately five 
metres per second (18 km/hr). The team also measured the 
performance of monolayers in field trials at Logan’s Dam, 
Forrest Hill, SEQ.

An additional aspect of these studies has been the exciting 
development of a ‘smart’ autonomous monolayer application 
system (SAMAS) capable of adjusting the rate and location 
of monolayer application according to prevailing weather 
conditions on-site. The SAMAS is a self-powered floating 
device that communicates wirelessly with the coordinator 
for dosing instructions.

Unfortunately, provisional results from the field trials have 
shown that the specific monolayer compound trialled 
was less effective in reducing evaporation than originally 
indicated by the wave tank studies.

The reason for this is thought to be that although the 
monolayer did suppress capillary wave action at the surface 
of the water, it did not suppress the overall impact of waves 
across the total water body. 

This caused the monolayer to be less stable at the surface, 
allowing water to evaporate.

Scintillometer transmitter.

(a) SAMAS autonomous applicator used to dose monolayer is 
a self-powered floating device that communicates wirelessly 
with the coordinator for dosing instructions. (b) Illustration of 
the SAMAS layout on the 16ha farm dam at Forrest Hill in SEQ. 
Nine applicators were installed in total, one in each corner, one 
midway on each side and one in the middle of the dam. The 
coordinator and AWS were installed on the East corner of the 
dam.

The new SAMAS technology combined 
with new monolayer products currently 
under development will allow optimised 
management of monolayer application 
with the potential to significantly reduce 
evaporation on SEQ dams.

Studies of evaporation reduction technologies 
identified surface films such as monolayers 
as offering the most promise for large water 
storages.
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Now the tools and techniques are in place, there will be 
further testing and analysis of the next generation of 
monolayer formulations currently being developed by the 
CRC for Polymers. Revised monolayer application strategies, 
in particular the frequency and rate of dosage, will need to 
be calibrated for future monolayer products. Tests taking 
place in 2012 are expected to determine whether monolayers 
will be able to reduce evaporation significantly on large 
storages.

This research has resulted in both scientific and practical 
outcomes by providing a new methodology (accurate 
measure of evaporation from large water storages) and 
tools (SAMAS) to assess the implementation of cost-
effective technologies for reducing the amount of water 
lost from SEQ storages through evaporation.

Monolayers and water quality

During the field trails the researchers also examined the 
potential effects of applying surface films on water quality 
and ecology. It was observed over the eight-week period 
that the monolayer was applied, that the abundance of 
phytoplankton and bacteria most likely to degrade monolayer 
compounds increased. There was no detectable change in the 
acidity, conductivity, biochemical oxygen demand or chemical 
oxygen demand of the water and no evidence of temperature 
deviation or change in the concentration of dissolved oxygen 
beyond pre-application levels.

Overall, it can be concluded that the application of this 
specific monolayer formulation to the highly turbid, 
agriculturally impacted water of Logan’s Dam is relatively 
benign.

Water distribution system leaks

Although Australian reticulation systems have relatively 
low leakage levels, researchers are investigating new 
ways to identify leaks with a focus on methods that are 
quicker, cheaper and less invasive than current techniques, 
including acoustic tests for variations in water noise. These 
new methods include artificial intelligence programs and 
statistical pattern recognition techniques that use Support 
Vector Machines (SVMs).

The project team has developed a methodology based on 
SVMs to monitor very low pressure changes that can more 
accurately predict leak locations in the reticulated water 
supply system. A computerised simulation model was 
developed and results were promising. For a leak of 90 L/hr, 
the SVM was able to predict the exact location 35% of the 
time. However, it could predict actual leak location within 
500m with a 100% success rate.

CSIRO is continuing this research to improve the techniques 
and tools to automatically detect and interpret changes in 
pressure and flow at the onset of pipe network deterioration 
and leakage. Once a device has been developed, experiments 
will be carried out in a real piping system to determine its 
efficacy.

The development of a validated and field tested leak 
detection system has the potential to save significant 
amounts of water and thereby contribute to the security 
of SEQ water supply.

Further research opportunities

The tools and techniques developed in this project 
demonstrate the contribution of Alliance research to 
reducing pressure on the region’s water supply. In the future, 
ongoing research will ensure these methods are applicable to 
a wide range of water storages across SEQ and other parts of 
the world.

 – Improved monolayer performance – new monolayer 
formulations being developed by the CRC for 
Polymers will need to be tested and calibrated with 
the aim of determining if monolayers will be able 
to significantly reduce evaporation on large water 
storages.

 – Enahnced leak detection – researchers will further 
develop pattern recognition techniques and tools 
to automatically detect and interpret changes in 
pressure and flow at the onset of pipe network 
deterioration and leakage.

This research will continue to provide input into the SEQ 
Water Strategy by developing proven methods that have 
the potential to contribute 64 GL extra water per year 
into the SEQ water supply.

Further information
More detail on the above research can be found in a number 
of publications on the Alliance web site at 
www.urbanwateralliance.org.au/publications.html

The project team developed a novel technique 
for leak detection involving the analysis of 
pressure sensor readings by a support vector 
machine.
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