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Abstract
The use of thermal mixing by means of compressed air appears to have important potential for evaporation suppression
on deep reservoirs. Current methods used to reduce evaporation from open-water impoundments such as floating covers,
modular covers, monolayers and shade structures have many disadvantages and negative impacts on the environment. These
methods impact the natural/modified aquatic ecosystem established in the dam; alter aesthetic qualities; increase the risk of
dam failure in times of flood; could potentially lead to an oxygen reduction in the water; and may compromise the natural
water treatment functions and operations such as the reduction of harmful bacteria, exposure to sunlight (form of disinfection)
and natural and mechanical aeration thereby increasing treatment costs.
The methodology proposed in this paper to help reduce evaporation losses from open-water impoundments, which indirectly addresses problems of water shortage and the associated economic impacts, involves the destratification of the water
body using a bubble plume operated with minimal energy input to reduce surface water temperatures, with, a subsequent
reduction in evaporation.
The literature, although limited, indicates that this proposed method has merit and requires further research to identify
specific reservoirs (size, depth, usage) that could benefit from such a destratification system. Evaporation suppression of as
high as 30 % was achieved in some case studies.
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Introduction
Due to South Africa’s climate and geographical situation, South
Africa experiences low rainfall and high evaporation rates leading to shortages of water and high losses of water from water
storage facilities. Because of the sporadic, temporal and spatial
distribution of precipitation, the only way that water supply can
be controlled to meet demand is through storage. According
to the National Water Resource Strategy (DWAF, 2004), South
Africa depends mainly on surface water resources for most of its
urban, industrial and irrigation requirements.
South African water authorities should therefore use the
limited available resources effectively, efficiently and wisely for
a sustainable future. The cost of evaporation losses is significant and has a major effect on the design and operation of reservoirs.
The water lost due to storage evaporation depends upon many
factors including atmospheric evaporative demand, the size of
the water storage and storage method (Craig, 2006). According to Craig (2006) there have been many attempts to reduce
losses by altering how the water is stored, firstly by increasing
the water depth and secondly by installing a good quality liner
to prevent seepage. Current methods used to reduce evaporation
from water resources such as floating covers, modular covers,
monolayers and shade structures could have many disadvantages and negative impacts on the environment (Hughes et al.,
1974). A scoping study done by Watts (2005) provides a number
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of commercially available products used in evaporation reduction such as shade cloth, polystyrene beads and foamed rubber.
These are however mostly applicable to small dams.
These methods impact the natural/modified aquatic ecosystem established in the dam; alter aesthetic qualities; increase the
risk of dam failure in times of flood; could potentially lead to an
oxygen reduction in the water; and may compromise the natural
water treatment functions and operations such as the reduction
of harmful bacteria, exposure to sunlight (form of disinfection)
and natural and mechanical aeration thereby increasing treatment costs.
The methodology proposed to reduce the effect of evaporation losses and indirectly solving the water shortage and increase
the reliability of supply, involves the destratification of the water
body using a bubble plume operated with minimal energy input
to reduce surface water temperatures and subsequently reducing
evaporation.
During summer, the surface water (epilimnion) of a reservoir heats and therefore becomes less dense. Below this surface
layer, which is nominally 3 to 4 m deep, the water remains cold
and more dense (hypolimnion). These layers are separated by a
thermocline which acts somewhat as a barrier to normal convection circulation and prevents the hypolimnetic water from being
circulated or mixed. This phenomenon is commonly termed
stratification. By injecting a bubble plume in the cold hypolimnion layer artificial destratification will occur by means of diffusion, when this bubble rises to the surface through the different
temperature layers.
In the summer months, water bodies stratify forming layers with different temperatures. The surface water reaches high
temperatures, aiding evaporation. Artificial destratification,
mixing to dissipate layers with the aim of uniform temperature
gradients over the depth of the storage, is believed to reduce
evaporation by bringing cold water from the lower layers to
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