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Caring for Country 

Water is a core part of a healthy Country, flowing 

through the landscape along many different paths. 

Even during drought, there is still water that 

sustains life.  

Healthy Country is not achieved by leaving land 

alone; it depends on people who are connected to 

Country and actively care for it. One key way to 

care for Country is by protecting water in the 

landscape. This is increasingly important as 

landscapes become degraded and high-flow 

erosion damages waterways and soils. Climate 

change is intensifying these pressures by bringing 

drier conditions and more extreme weather 

events. At the same time, increased water 

extraction and reduced infiltration are limiting the 

amount of water that can be stored in the land, 

placing further stress on Country.  

Before water is moved or redirected, it is essential 

to understand how it has always flowed, what it 

supports, and its cultural significance, and to 

ensure Traditional Owners are at the decision-

making table to ensure that actions work with 

Country rather than against it. 

 

Acknowledgement of 
Country 

The One Basin CRC acknowledges the Traditional 

Owners and Custodians of the lands, water and 

sea Country. We pay respect to Elders past and 

present, and future leaders. We recognise 

Australian Aboriginal and Torres Strait Islander 

peoples’ unique cultural and spiritual relationships 

to place and their rich contribution to society. 

Key points 

The One Basin Cooperative Research Centre 

(CRC) is investigating the potential for water 

banking within the Murray–Darling Basin (MDB). 

• A healthy Country depends on water 

naturally being “banked” in the landscape. 

These natural processes deliver nature 

based solutions that provide economic,  

environmental and social benefits. 

• Naturally occurring water banking is already 

part of achieving environmental and cultural 

outcomes – environmental and cultural water 

entitlements are an integral part of a broader 

system – more than “just add water”. 

• Healthy Country needs people and 

opportunities to work on Country. 

• There are opportunities to restore water in 

the landscape, help adapt to climate change, 

mitigate other impacts, and create new 

economic opportunities. 

• The One Basin CRC would like to hear from 

stakeholders in the MDB interested in 

pursuing water banking for a healthy 

Country. 

 

 

 

 

More information on water banking is available 

at: 

https://onebasin.com.au/project/waterbanking-

for-enhanced-drought-resilience/ 

 

Water Banking in a Healthy Country 

https://onebasin.com.au/project/waterbanking-for-enhanced-drought-resilience/
https://onebasin.com.au/project/waterbanking-for-enhanced-drought-resilience/
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Water banking 

Naturally occurring water banking involves 

hydrological processes that temporarily store 

water within landscapes, slowing its movement 

through the system and making it available over 

longer timeframes. In contrast to managed water 

banking (e.g., managed aquifer recharge), this 

storage and release arises primarily from 

interactions among surface water, groundwater, 

soils, vegetation, and geomorphology. These 

interactions reduce flow variability, ease floods, 

and sustain ecosystems during dry periods.  

Both forms of water banking are intentional. 

Naturally occurring water banking achieves 

storage and release through the conservation, 

restoration, or management of natural 

hydrological processes, while managed water 

banking relies on direct interventions to store 

and recover water. 

Processes such as infiltration and groundwater 

recharge do not always produce a water banking 

effect: water may pass rapidly through 

subsurface pathways without being retained for 

long periods. 

Water to be “banked” comes from rain and 

surface water. Water is naturally “banked” 

through: 

1. Recharge 

Infiltration of rainfall and surface water into 

aquifers, through permeable soils, riverbeds, 

wetlands, and fractured rock. 

2. Floodplain recharge and freshes 

During floods or fresh flow events, water 

spreads across floodplains, infiltrating and 

recharging shallow groundwater and alluvial 

aquifers. 

3. “Hyporheic exchange” 

Two-way exchange of water between streams 

and adjacent banks, storing water on short to 

medium timescales. 

4. Soil water storage 

Water retained in soil pores after rainfall or 

inundation. 

Provides delayed water supply to plants and 

soil organisms, and reduces runoff peaks. 

5. River: Chain of ponds and in-stream 

storage 

Series of pools, ponds, or wetlands along 

drainage lines that slow water movement and 

increase residence time. 

6. Wetlands, springs, deep river pools: 

Refugia 

Persistent water bodies supported by 

groundwater discharge. 

Store water during wet periods and sustain 

ecosystems during drought. 
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Water stored within soils, floodplains, and 

aquifers is gradually returned to surface systems 

through natural recovery processes, including 

plant uptake and evapotranspiration, 

groundwater discharge via springs and seeps, 

baseflow contributions to rivers, and ongoing 

groundwater–surface water interactions. 

Natural water storage moderates hydrological 

variability by reducing peak flows during wet 

periods and sustaining baseflows during dry 

conditions. Stored water supports aquatic, 

riparian, and floodplain habitats, with wetlands 

acting as key storage nodes that enhance 

biodiversity and ecological resilience. Together, 

these mechanisms buffer ecosystems against 

climatic extremes such as droughts and floods. 

Natural water banking also plays an important 

role in regulating water quality. Subsurface 

storage moderates water temperature, providing 

cooler baseflows that reduce thermal stress on 

aquatic organisms. When water is stored and 

moves slowly through soils and sediments, it 

helps support nutrient recycling, like 

denitrification and trapping sediment. These 

processes collectively improve water quality. 

However, raising the water table through water 

banking can also increase salinity issues by 

mobilising stored salts in soils and concentrating 

salts through evaporation. Salinity is actively 

managed in the Basin1. 

Managed water banking builds on naturally 

occurring water banking while emphasising the 

strategic use of recharge and subsurface storage 

to improve water security. Managed aquifer 

recharge (MAR) through infiltration basins and 

injection of water into wells can be understood 

as extensions of natural recharge processes, 

deliberately increasing water storage in aquifers.  

Naturally occurring water banking is linked to 

landscape rehydration and catchment-scale 

restoration, recognising the importance of 

maintaining floodplains, wetlands, and 

permeable soils to protect recharge zones and 

 

1 Doble et al. (2024) https://doi.org/10.1007/s10040-023-02723-5 

sustain long-term hydrological and ecological 

function. 

Restoring water in the 
landscape 

Restoring water in the landscape focuses on 

repairing hydrological processes disrupted by land 

clearing, river regulation, and intensive land use. 

Rather than water moving rapidly downstream, 

restoration aims to slow, spread, sink, and store 

water across catchments so it supports 

ecosystems, groundwater, agriculture, and 

communities. 

This approach recognises that healthy landscapes 

are hydrated landscapes, where surface water, 

soil moisture, groundwater, vegetation, and rivers 

function as an integrated system. Water in the 

landscape includes both blue water (e.g., rivers, 

dams, and aquifers) and green water (soil 

moisture used by vegetation and returned to the 

atmosphere). Restoration efforts increase green 

water retention by slowing runoff and improving 

infiltration, while managing downstream impacts 

to maintain flow timing and water quality, 

rebalancing rather than reducing flows. 

Low-impact infrastructure such as leaky weirs, 

rock ramps, gully plugs, re-meandered channels, 

and riparian revegetation slows water movement 

and rebuilds the water cycle at local and 

catchment scales, potentially raising local water 

tables in addition to other benefits such as 

Landscape restoration 

activities can restore natural 

patterns of water banking – putting 

water back in the landscape
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reducing erosion. Rivers, floodplains, and 

wetlands are critical recharge pathways, with 

overbank flooding, riverbed seepage, and wetland 

inundation replenishing soils, aquifers, and 

baseflows. Reconnecting floodplains, restoring 

environmental flows, and re-establishing wetland 

inflows enhance groundwater recharge, water 

quality, drought resilience, and ecosystem health. 

Cultural and environmental water can also be 

supported through banked water stored within 

hydrated landscapes and connected aquifers, 

providing a more secure and reliable source of 

these water entitlements during drought periods. 

Spatial analysis of land-use change, erosion, 

vegetation loss, and groundwater decline helps 

prioritise areas for effective restoration. When 

combined with local knowledge, Indigenous 

cultural knowledge, and on-ground monitoring, 

this information supports the design of place-

specific interventions that maximise hydrological 

and ecological benefits while minimising 

unintended downstream impacts. Ongoing 

monitoring and adaptive management are critical 

to track changes in water balance, vegetation 

response, and groundwater levels over time, 

ensuring restoration efforts remain effective under 

variable climate conditions. Additionally, tools 

have been developed to evaluate the suitability of 

an area for landscape rehydration2.  

 

 
Left: Mulloon Creek upstream of Peter's Pond (1977); right: 

Mulloon Creek upstream of Peter's Pond (2015) 2. 

 

2 https://www.dpi.nsw.gov.au/dpi/climate/digital-agriculture/digital-
agriculture-research2/land-management-research/mulloon-institute 

Environmental and 
cultural water  

Environmental and cultural water entitlements fit 

within these restoration objectives – ensuring that 

when surface water flows are regulated by dams 

and extracted for other uses, water is kept for 

environmental outcomes and to care for Country, 

including the people who care for it. Cultural water 

entitlements are still only emerging. Their 

contribution remains to be seen beyond 

identification of culturally identified water-

dependent sites. 

Planned and held environmental water, 

environmental water planning and operational 

delivery arrangements are intended to manage 

these outcomes. Connections to floodplains and 

maintaining refugia are already commonly 

considered.  

There is potential to further enhance processes 

involved in naturally occurring water banking or 

directly through managed aquifer recharge. For 

example, as groundwater levels impact baseflow, 

recharging environmental allocations in wet years 

might support baseflow in dry years. Ensuring 

plants can continue to reach groundwater can 

support priority assets when surface water cannot 

reach them. 

Leveraging existing water accounting and 

governance, local, state and Commonwealth 

environmental water planning could explicitly 

consider surface-groundwater interactions. 

Mapping current and potential naturally occurring 

water banking could help identify opportunities for 

restoration or adaptation.  

Incentives and funding pathways could also be 

provided for complementary methods that 

enhance naturally occurring water banking without 

increasing consumptive use of water entitlements. 
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Nature-based solutions with groundwater may 

play a role as ageing infrastructure is replaced. 

The Basin Plan Review discussion paper 

highlights key opportunities for going beyond “just 

add water”, including supporting and working 

alongside the efforts of First Nations peoples. 

Climate change 
adaptation 

Climate change induced trends in the MDB 

include reduced rainfall, changes in rainfall 

patterns/seasonality, increase in heavy rainfall 

events, increased temperatures/ 

evapotranspiration, longer dry periods, reduced 

streamflow, reduced groundwater recharge and 

changed groundwater and surface water 

connectivity3. Such trends will result in the 

expansion of arid and semi-arid zones, replacing 

what are now temperate zones. Additionally, 

groundwater levels are expected to decline, 

reducing river baseflows and impacting 

groundwater-dependent ecosystems (GDEs). The 

stresses in the MDB are already high, influenced 

by surface water and groundwater already being 

highly allocated, uncertainty in establishing 

sustainable groundwater extraction volumes and a 

lack of knowledge on the systems and how they 

interact. Climate change will put extra pressure on 

this already stressed basin. 

Recharge is expected to alter under climate 

change4. This will require management of 

groundwater systems and recharge to 

compensate for climate-driven impacts and to 

anticipate and react to undesirable flow-on effects. 

As groundwater levels decline and groundwater-

surface water connectivity is modified, the 

stabilisation of baseflow will become increasingly 

important to sustain river systems and protect 

GDEs. Achieving this may require landscape 

change in response to climate pressures. This 

includes modifications to land use, recharge 

pathways, and water management practices to 

 

3 Doble et al. (2024) https://doi.org/10.1007/s10040-023-02723-5 

enhance recharge, maintain baseflows, and 

improve system resilience under future climatic 

conditions. 

Mitigating other 
impacts 

Water banking can help mitigate the impacts of 

groundwater extraction, land use change, and 

climate variability by restoring aquifers and 

compensating for ongoing pressures, ultimately 

supporting a healthy Country. In systems that 

have experienced over-extraction, water banking 

provides a pathway to replenish groundwater 

storage, stabilise water levels, mitigate land 

subsidence, and maintain the health of connected 

ecosystems, soils, and waterways that sustain life 

on Country. 

In landscapes where natural infiltration is slow or 

limited, accelerated recharge methods, including 

injection wells, can be incorporated into water 

banking to restore groundwater more quickly. 

These engineered approaches can be designed 

and managed to protect water quality, soil health, 

and ecological values. 

Water banking can also help buffer drought 

impacts by storing water underground when it is 

available and reducing pressure on surface water 

systems during dry periods. Carefully designed 

water banking can sustain vegetation, wetlands, 

groundwater-dependent ecosystems, and support 

water quality and landscape health through the 

creation of freshwater lenses in saline aquifers. 

As with all water management interventions, there 

are trade-offs. Poorly designed water banking and 

groundwater use can affect soil health, salinity, 

and water quality. Strong monitoring, adaptive 

management, and site-specific assessment are 

essential to ensure water banking delivers net 

environmental, social, and cultural benefits, 

reinforcing a long-term vision of healthy, resilient 

landscapes and waters for future generations.  

4 Crosbie et al. (2025) ISBN: 978-1-923558-18-2 
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Change in diffuse, overbank flood and in-stream 

recharge in the Murray–Darling Basin under a 

+1.5°C (2050) scenario 4.

 

While there is variation spatially and across wet 

and dry conditions, it is possible that some 

sources of recharge may reduce by more than 

50% in dry conditions and many areas may see 

reductions in recharge in median conditions. 
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Creating economic 
opportunity 

A Healthy Country is inseparable from healthy 

communities. Creating economic opportunity 

through water banking recognises that people 

working on Country are central to sustainable 

landscapes, and that First Nations economic 

development is fundamental to long-term 

environmental and social outcomes. 

Water banking can support First Nations self-

determination by strengthening the ability of 

communities to manage their own assets, pursue 

economic, social, cultural and spiritual 

development, and make decisions about their 

Country. First Nations peoples hold unique 

knowledge, rights and assets, and are not passive 

recipients of policy, but active economic partners. 

Improving First Nations access to, and use of, 

freshwater is critical to unlocking the economic 

potential of land rights and interests. Water is 

integral to First Nations rights to Country and 

increasing access to water allocations licensed for 

economic purposes is essential to activating land-

based opportunities. Supporting First Nations to 

develop and leverage freshwater property 

interests can enable sustainable enterprises, 

employment, and Indigenous-led investment. 

 

5 https://reporter.anu.edu.au/all-stories/historic-indigenous-economic-
framework-signed 

Recent reforms and partnerships support this 

direction. The First Nations Economic Partnership, 

signed in 2025, places First Nations decision-

makers at the centre of economic policy reform 

and investment, supporting Indigenous-led 

growth, jobs and long-term prosperity5. At the 

state level, initiatives such as the NSW Aboriginal 

Water Strategy aim to increase Aboriginal access 

to, ownership of, and control over water, while 

supporting culturally informed, self-determined 

water management that delivers social, 

environmental and economic benefits now and for 

future generations6. 

Monitoring and evaluation 

Effective monitoring, evaluation and reporting are 

essential to ensure water banking delivers 

environmental, cultural, economic, and social 

benefits, providing evidence and building 

confidence among First Nations peoples, 

governments and investors that outcomes are 

being achieved. 

Monitoring and evaluation should track whether 

water banking is contributing to healthy Country, 

improving First Nations access to water, and 

supporting self-determined economic activity. This 

includes understanding what is working, what is 

not, and how approaches need to adapt over time 

in response to local contexts, climate pressures 

and community priorities. Monitoring frameworks 

should be designed in partnership with First 

Nations peoples, with outcomes defined, 

measured and reported in culturally informed and 

meaningful ways. 

Monitoring and evaluation itself can create 

economic opportunities for First Nations peoples 

through Indigenous-led data collection, monitoring 

services, cultural assessment, and reporting roles. 

These activities support local employment, skills 

development and the use of Aboriginal knowledge 

alongside western science. 

6 https://www.water.dcceew.nsw.gov.au/our-work/projects-and-
programs/nsw-aboriginal-water-strategy 

Water banking provides a 

pathway to replenish groundwater 

storage, stabilise water levels, and 

maintain the health of connected 

ecosystems.
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There is a need to tackle barriers. These include 

limited long-term funding for monitoring programs, 

inconsistent data standards across jurisdictions, 

restricted access to water and environmental 

data, and a lack of recognition of Aboriginal data 

sovereignty. Addressing these barriers requires 

sustained investment, clear governance 

arrangements, and genuine partnerships that 

respect Aboriginal ownership and control of data. 

Water quality monitoring, particularly salinity, is 

critical to ensure that water banking supports 

long-term environmental health and does not 

create downstream risks for ecosystems, 

agriculture or communities. 

A balanced monitoring framework should include: 

• Environmental metrics, including groundwater 

and surface water condition, ecosystem 

health, recharge performance, and water 

quality indicators such as salinity. 

• Social and cultural metrics, reflecting cultural 

water outcomes, wellbeing, connection to 

Country, community governance capacity, and 

intergenerational benefits. 

• Economic metrics, such as access to water 

entitlements, participation in water and 

environmental markets, employment 

outcomes, business development, and access 

to finance. 

Nature repair markets 

The Australian Nature Repair Market offers a 

structured pathway to reward landholders for land 

management practices that enhance natural 

groundwater recharge and contribute to healthier 

landscapes7. These practices could include the 

biodiversity benefits of improved natural 

infiltration, restored flow pathways, riparian 

regeneration, and enhanced groundwater‑ 

dependent ecosystems. Practices such as 

increasing groundcover, reinstating floodplain 

connectivity, and re‑establishing deep‑rooted 

native vegetation can simultaneously support 

 

7 https://www.dcceew.gov.au/environment/environmental-
markets/nature-repair-market 

recharge, reduce erosion, and improve habitat 

condition. These outcomes could be credited 

within the nature repair market where they can be 

shown to deliver additional, measurable 

biodiversity gains. By converting recharge‑related 

ecological gains into tradable biodiversity 

certificates, the market could provide a revenue 

stream that supports long‑term stewardship 

actions by land managers. 

Water banking can create pathways for First 

Nations participation in emerging nature repair 

markets and payment-for-ecosystem-services 

schemes. By improving water availability and 

ecosystem condition, water banking may support 

activities such as wetland restoration, biodiversity 

enhancement, carbon and co-benefit projects, and 

culturally informed land and water stewardship. 

Opportunities include Indigenous-led restoration 

projects, long-term stewardship payments, and 

the integration of cultural knowledge into nature 

repair outcomes. Barriers include complex market 

rules, high transaction costs, limited access to 

upfront capital, and uncertainty about how water 

rights and environmental outcomes are 

recognised within market frameworks. Clear policy 

settings and targeted support will be required to 

ensure First Nations peoples can participate on 

equitable terms. 

Water markets 

In principle, water recharged through water 

banking could be credited to a groundwater 

Culturally informed, self-

determined water management 

delivers social, environmental and 

economic benefits now and for 

future generations 
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licence and traded on water markets. This 

presents an opportunity to create new, flexible 

water assets that support economic activity and 

improve investment certainty. 

However, enabling participation requires careful 

consideration of regulatory settings, accounting 

rules, and protections to ensure environmental 

sustainability and cultural outcomes are 

maintained. For First Nations peoples, market 

participation must be supported by secure access 

to water entitlements, transparent governance 

arrangements, and safeguards that prevent 

unintended loss of control over water assets. 

Without these settings, water markets and water 

banking may reinforce existing inequities rather 

than unlock new opportunities. 

Costs of water banking 

Water banking involves a range of costs that must 

be considered when assessing economic 

feasibility and equity outcomes. 

• Transaction costs, including regulatory 

approvals, licensing, legal arrangements, 

monitoring and reporting requirements, and 

market participation costs. 

• Capital costs, such as infrastructure for 

recharge, extraction, treatment, storage and 

monitoring. 

• Operating and maintenance costs, including 

energy, ongoing monitoring, administration 

and system management. 

• Opportunity cost of water no longer doing the 

job it was doing elsewhere 

Participation of First Nations communities and 

land managers could be supported with targeted 

financial support, access to concessional finance, 

or partnership models that share risk and reward. 

Designing water banking frameworks that reduce 

transaction complexity and support long-term 

affordability will be critical to achieving inclusive 

economic outcomes. 

 

8 https://mullooninstitute.org/projects/mulloon-rehydration-initiative/; 
Peel et al. (2022) https://doi.org/10.1111/emr.12549 

Case studies 

There are several examples of projects that 

consider groundwater and aim to restore water in 

the landscape, adapt to climate change and 

mitigate other impacts.  

Landscape rehydration in 

practice 

The Mulloon Institute is a leader of “landscape 

rehydration” in Australia. The cornerstone project 

is the Mulloon Rehydration Initiative 8, a 

catchment scale-project involving multiple 

landholders in the Southern Tablelands (New 

South Wales). The initiative aims to address years 

of land degradation, which caused deep erosion 

of creeks and gullies, lower water tables, declining 

wetland health and reduced water holding 

capacity of soils. Works included “leaky weirs” – 

structures that slow water flow and allow recharge 

via infiltration to replenish unconfined aquifers – 

as well as revegetation and fencing to stop 

livestock accessing waterways.  

 

 
Westview Farm in pre-installation of a leaky weir (2015) and 

post-installation (2020) 8. 

https://mullooninstitute.org/projects/mulloon-rehydration-initiative/
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Water and culture 

The Gila River Indian Community in Arizona has 

transformed a long-dry stretch of the historic Gila 

River through water banking9. Dry since the late 

19th century, this stretch of the river now carries 

water once more, attracting birds and supporting 

native vegetation, while enabling traditional 

activities such as basket weaving and the 

preparation of medicinal plants. 

The Community has combined these projects with 

water rights settlements, partnerships with 

neighbouring water agencies, and strategic 

storage credit systems, enabling preservation of 

water for agriculture, generation of revenue 

through water markets, and restoration of riparian 

habitats. 

This initiative highlights how Indigenous-led water 

management can simultaneously address 

ecological restoration, cultural continuity, and 

modern water security. By blending traditional 

knowledge with innovative infrastructure, the Gila 

River Indian Community example demonstrates 

the potential of water banking as a tool for 

landscape and community resilience in a drought-

prone region. 

Wetlands as tools for water 

treatment and aquifer recharge 

There are several constructed wetlands around 

Adelaide. One example is the Oaklands 

Wetland10. The purpose of the wetland is to 

capture urban stormwater runoff. Processes like 

sedimentation, where particles settle to the bottom 

of the wetland, and filtration, where plants trap 

pollutants and excess nutrients, naturally treat the 

water. Wetland treated water is injected into deep 

limestone aquifers. Groundwater is recovered via 

irrigation bores to water public spaces.  

This example highlights how constructed wetlands 

mitigate urban impacts by improving water quality, 

managing stormwater runoff and allowing 

 

9 https://ensia.com/features/water-rights-gila-river-indian-community-
native-american-american-west/  

groundwater recharge where impermeable 

surfaces once dominated. In addition to these 

water management functions, constructed 

wetlands enhance public amenity by creating 

attractive green spaces. 

 
Oaklands Wetlands 10 

Natural wetlands have a role in recharging the 

shallow aquifers that lie beneath. The Hadejia-

Nguru Wetlands in Nigeria act as a recharge 

location for the connected shallow aquifers. The 

recharged water is used for drinking and domestic 

use and also supports irrigation. The water 

available to wetlands, and therefore available to 

recharge, depends on releases from two large 

upstream dams. Releases consider more than just 

recharge,  but intentionally impact on the naturally 

occurring water banking of wetlands as key 

recharge zones, in combination with efforts to 

protect and sustainably manage these areas to 

safeguard water security. 

Water banking as a nature-based 

solution 

Nature-based solutions enhance the resilience of 

ecosystems. Nature-based solutions mimic 

natural processes to provide ecosystem services. 

In the context of water management, water 

banking can function as a nature-based solution 

by working with natural hydrological systems to 

store water underground, buffer climatic extremes, 

and support ecological health. By recharging 

10 https://www.marion.sa.gov.au/things-to-do/wetlands/oaklands-wetland  

https://ensia.com/features/water-rights-gila-river-indian-community-native-american-american-west/
https://ensia.com/features/water-rights-gila-river-indian-community-native-american-american-west/
https://www.marion.sa.gov.au/things-to-do/wetlands/oaklands-wetland
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aquifers during periods of surplus, water banking 

can stabilise groundwater levels, maintain soil 

moisture, and sustain vegetation during droughts, 

reducing pressure on surface water systems. 

When carefully designed and located, water 

banking can also enhance environmental 

outcomes such as supporting groundwater-

dependent ecosystems and improving landscape 

resilience to climate variability. However, like other 

nature-based solutions, the success of water 

banking depends on local hydrogeological 

conditions, recharge volumes, and connectivity to 

ecological assets, highlighting the need for site-

specific assessment and adaptive management to 

ensure long-term benefits for both water security 

and ecosystems. 

Water banking has been explored as a potential 

nature-based approach to support cold-water 

ecosystems by enhancing groundwater 

contributions to rivers. In the Snake River 

(Idaho)11, modelling suggests that sustained water 

banking could increase mid-summer streamflows 

by around 4–7% over the long term, primarily 

through increased groundwater discharge rather 

than reduced channel losses. While these 

changes are modest and emerge only after 

extended periods of consistent recharge, field 

observations indicate that groundwater inflows 

associated with recharge can create localized 

areas of cooler water, providing short-scale 

thermal refugia for cold-water fish during periods 

of thermal stress. This case highlights the 

potential for water banking to contribute to aquatic 

ecosystem resilience, although outcomes remain 

highly site-specific and dependent on 

hydrogeological conditions, proximity to streams, 

and enabling administrative and legal frameworks. 

In arid regions of South Africa, water banking 

through managed aquifer recharge is increasingly 

being explored as a nature-based approach to 

buffer groundwater-dependent towns against 

drought and climate variability12. These schemes 

 

11 Van Kirk et al. (2020) https://doi.org/10.3390/w12030673 

12 Hohne et al. (2025) https://doi.org/10.1007/s10040-025-02963-7 

13 https://wga.com.au/projects/katarapko-freshwater-injection/ 

typically store rainfall and flood flows underground 

using low-cost, nature-based interventions such 

as infiltration basins and check dams. Experience 

across multiple locations suggests that water 

banking can help stabilise groundwater systems 

and maintain water supply during dry periods, 

while in some cases supporting local 

environmental benefits such as improved soil 

stability and vegetation cover. However, outcomes 

remain highly site-specific and dependent on 

geology, recharge opportunities and long-term 

management, highlighting that water banking 

should be viewed as a complementary risk-

reduction measure rather than a guaranteed 

solution under prolonged drought. 

Water banking to manage salinity 

and seawater intrusion 

Water banking has the potential to create a 

“freshwater lens” – a pocket of fresh groundwater 

that builds up inside saltier groundwater when 

fresh water is added, usually sitting on top of the 

salty water because fresh water is less dense. 

The Katarapko Freshwater Injection Project13 

showed that even small volumes of recharged 

water can successfully form and maintain such a 

lens, providing a reliable source of fresh 

groundwater to support vegetation without 

needing complex infrastructure. Environmental 

outcomes are not guaranteed when creating a 

freshwater lens, as trials in the lower River Murray 

have shown that injected water can produce only 

localized and short-lived freshening, which may 

not reach nearby trees or improve their 

condition14. Similar to the creation of a freshwater 

lens, water banking can also be used to limit 

seawater intrusion in coastal aquifers15. 

14 Berens et al. (2009) https://doi.org/10.1002/hyp.7459 

15 Narayan et al. (2007) https://doi.org/10.1016/j.agwat.2007.01.008 
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For further information please contact: 

E: Joseph.Guillaume@anu.edu.au 

onebasin.com.au 

Next steps 

Identify opportunities on Country: 

Collaborations that include First Nations 

communities, landholders and local organisations 

can work together to identify places where natural 

water banking, landscape rehydration, or 

managed recharge could restore water in the 

landscape and deliver cultural, environmental and 

economic benefits. 

Embed First Nations leadership: Ensure water 

banking initiatives are co-designed with First 

Nations peoples from the outset, recognising 

rights to Country, cultural knowledge, and 

objectives of self-determined economic 

development. 

Start with pilots and monitoring: Trial small-

scale or low-risk projects to build evidence, refine 

approaches and demonstrate benefits. Invest in 

long-term, culturally informed monitoring to track 

environmental, social and economic outcomes 

and support adaptive management. 

Connect with the One Basin CRC: Partner with 

the One Basin CRC to access research expertise, 

tools, case studies and collaborative opportunities 

to support water banking for a healthy, resilient 

Country. 

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. 

 


