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Water banking is a type of managed 
aquifer recharge (MAR). It is the practice 
of capturing surplus water when it is 
available, for instance after seasonal rain 
events, following floods, or when water 
demand is low, and storing it underground 
for later use, particularly during drought.  

Managed aquifer recharge (MAR) can be 
used to store water for short periods, 
such as across seasons, but water 
banking refers to storage over longer 
timescales.  

Water banking can strengthen water 
security and increase resilience to 
climate variability and drought, especially 
in dry groundwater-dependent regions. 

Why is the Cooperative 
Research Centre working on 
water banking? 
Fluctuations in water availability during drought 
place immense strain on irrigated agriculture, the 
environment and communities in the Murray 
Darling Basin (MDB). ‘Banking’ water for later use 
can enhance water security. 

 
Schematic of water banking principle using 
aquifers for underground storage 

Why consider water banking in 
the Murray Darling Basin? 
International experience shows that water 
banking can increase the stability and security of 
water supply, provided local conditions are 
managed carefully. In the Murray Darling Basin, 
several thousand gigalitres of aquifer storage 
have been identified near major rivers (Page et al. 
2022). Utilising this storage potential could create 
substantial buffering in the form of a water bank, 
helping communities and industries get through 
drought periods. Storged water, if not needed, 
could be left in the aquifer for environmental 
benefit. 

Unlike surface water storage in open dams, 
storing water underground avoids large 
evaporation losses, which can be a major issue in 
Australia’s hot and dry climate.  

The water banking opportunities in the Murray 
Darling Basin can be summarised as: 

• significant storage potential of excess water 
• potential to replenish overused aquifers 
• reduced evaporation by storing water 

underground compared to above ground 
• potential to provide additional water to users, 

including the environment, during drought 
periods. 

• pathway to enhance conjunctive water 
management to optimise the use of surface 
and groundwater resources 

How could it work? 
For water banking to be a realistic and effective 
option, it needs: 
 a clear demand for water and a gap in water 

availability that can’t be met from other 
sources 

 availability of water for storage, at least 
temporarily 

 large underground storage capacity  
 acceptable water quality of source water and 

when pumped back out (recovered water) 
 the ability for water to infiltrate or be pumped 

underground quickly into available storage in 
the aquifer and to be recovered easily when 
needed 

Why Water Banking? 
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Schematic of different techniques for water 
underground storage (after Alam et al. 2021) 

What are the potential benefits?  
Experience in Australia and overseas shows that 
water banking can deliver positive outcomes when 
well-designed. In Western Australia, Water 
Corporation’s managed aquifer recharge scheme 
in Perth successfully demonstrated how high-
quality treated wastewater can be stored 
underground. The water is recovered to support 
Perth’s public drinking water supply (Vanderzalm 
al. 2021).  

 

Water Corporation’s managed aquifer recharge 
scheme in Perth, supplementing Perth’s public 
drinking water supply. Image courtesy of Water 
Corporation. 

 

 

 

 

 

In South Australia, over 40 MAR schemes have 
been constructed since the early 1990s to harvest 
and use available urban stormwater, treated 
wastewater or natural surface water (Kretschmer, 
2017) helping to secure water during dry periods, 
while also reducing salinity and improving water 
quality in some areas. Many organisations, such as 
councils and golf courses, use MAR schemes to 
improve their water security by providing 
alternative water supplies. 

Internationally, water banking in Arizona has 
provided farmers and cities with a reliable buffer 
during droughts, helping stabilise local economies 
and supporting environmental water needs. These 
examples highlight the potential for water banking 
to strengthen water security, enhance resilience to 
drought, and create environmental co-benefits 
(Kiparsky et al., 2021). 

 

Infiltration basins during recharge of the underlying 
aquifer managed by the Arizona Water Banking 
Authority. They remain dry at other times. Image: 
Central Arizona Project.  

What are the challenges and 
risks? 
The underground storage characteristics are the 
key technical challenge. Water banking 
opportuntities will be limtied, where the existing 
groundwater is of low quality, or the source water 
is difficult to recharge into the ground, or the 
stored water is difficult to pump out. 

There will be underground movement of water 
which can lead to losses (and possibly gains) of 
stored water. There is no guarantee that stored 
volumes of water can be fully recovered.  
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In Australia, most current examples of successful 
managed aquifer recharge are for short term 
storage. There are no examples of large-scale 
water banking systems to support regions of 
irrigated agriculture and their communities.  

In the Murray Darling Basin, all water, including 
groundwater and surface water is managed 
through entitlements and allocations. For water 
banking to work, it must align with existing water 
sharing plans, licensing rules, and the Basin Plan. 
Storing surface water underground can blur the 
lines between water types and ownership. Clear 
frameworks are needed to ensure water banking 
integrates fairly into existing water entitlements, 
protects other water users, and avoids negative 
social or environmental outcomes.  

There is no “new water” 
Over the long term, the Murray Darling Basin has 
a closed water balance, which means that rainfall 
inputs are balanced out by evaporation, storage 
and runoff. This means that, under normal 
conditions, any water used for banking must come 
from existing water uses and allocations. In other 
words, there is no “new water”, however the is 
“unused” water. During floods or high-flow events, 
large volumes of water leave the Basin and some 
of this could be captured and stored through water 
banking. In addition, there are efficiency gains in 
reducing evapotranspiration. As a result, the 
value of water banking can only be evaluated 
relative to other methods, such as storing water in 
surface dams or improving irrigation efficiencies.  

While water banking is not yet formally recognised 
in Basin water accounts, there is growing interest 
and with it, an opportunity to create consistent 
policies that support innovation while protecting 
water rights and the environment.  

To adress both technical and policy challenges, a 
demonstration water banking site in the MDB 
would provide an opportuntiy of proofing the 
technology at the large scale.  

Further reading 

For more detail, please visit the CRC OneBasin 
wensite under: 

https://onebasin.com.au/project/water-banking-
for-enhanced-drought-resilience/ 
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One Basin CRC 
Since our inception in mid-2022, the One Basin 
Cooperative Research Centre has brought 
together 85 partners across the Murray–Darling 
Basin. 

Our purpose is to work together to grow value from 
water in a changing world.  

From Queensland to South Australia, we are 
finding practical solutions to complex challenges, 
training the next generation of scientists, and 
nurturing regional communities. 

Our collective goal is a productive, resilient and 
sustainable Murray–Darling Basin. 

 

Contact us for more information: 

Project lead:  
Ilka Wallis, Flinders University; 
ilka.wallis@flinders.edu.au 

Peter Reeve, Flinders University:  
peter.reeve@flinders.edu.au 
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