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Connectivity of rivers is important for the
environment, communities and industry
When water flows along the length of a river into downstream reaches and connected water courses,
this is known as longitudinal connectivity.
Connectivity is important for keeping our rivers healthy. It gives fish the opportunity to move up and
down the river, improves water quality, and provides important nutrients that help sustain the plants and
animals that live in our rivers.
Connectivity also plays an important role in supporting economic, social and cultural needs along the
length of rivers. It supports the communities that drink, swim and fish in rivers, as well as farming and
other industries that rely on river water. For example, when rivers stop flowing after long dry periods,
protecting the first flush of flows ensures they will move down the river as far as possible.
Latitudinal or lateral connectivity is another important component of connected watercourses. It means
the connection between a river and the wetlands and floodplains on either side of the river.

Photography:
Pelicans at Macquarie Marshes
Nicola Brookhouse/NSW Department of Planning,
Industry and Environment

Connectivity changes over time and spatially
The volume of water flowing down a river changes
over time and spatially. It can be influenced by
factors such as climate, the landscape and human
development. The Murray-Darling Basin (the
Basin) has been modified in the last 150 years to
provide secure water to growing cities and towns,
industries and agriculture.
However, the use of river water and the
construction of infrastructure such as dams and
weirs has changed the Basin’s natural flow regime,

reducing the overall flow volume, flow variability
and connectivity. This in turn affects ecosystems,
communities and industries that rely on this water,
by sometimes reducing the amount of water that
moves down the river.
• The largest flow recorded in the Darling River
at Bourke was 352 GL in one day in 1950.
• In 1902, the Barwon River stopped flowing for
272 days at Walgett.

Water is carefully managed in NSW
so that communities, industry and
ecosystems can benefit fairly
The Murray-Darling Basin Plan was legislated in
2012. The Basin Plan is a partnership between
federal and state governments to work together
to manage the Basin’s water. The aim of the plan
is to bring the Basin back to a healthier state while
continuing to support social and economic needs.
Improving river connectivity is a key objective of
the plan.
In NSW, water is managed according to water
sharing plans (WSPs). These plans set out rules
for how water is used in a way that is consistent
with the Water Management Act 2000 and Basin
Plan objectives. Recently, the NSW Government
undertook a stocktake of WSP rules that may
contribute to connectivity in the northern Basin
(known as northern connectivity). Rules were
considered to help connectivity if they protect or
deliver water within a water source or valley to the
end-of-system or between valleys.

We found that there are 25 rules in place that may
contribute to northern connectivity. These rules
can be grouped into four rule types:
• flow targets – includes unregulated river
flow classes, cease and commence-topump requirements, end-of-system flow and
downstream flow targets
• flow access conditions – protect portions
of flows (such as supplementary access
conditions) to provide water for the
environment
• long-term average annual extraction limits
– set aside flows above the extraction limit
derived from a long-term average model for
the environment
• environmental water allowances – set
aside a proportion of water in storages to
be managed for environmental purposes
(for example the Gwydir environmental
contingency allowance).
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The Murray-Darling Basin covers one million square kilometres across
Australia’s south east, including the majority of NSW.
The Basin can be divided into two halves. The northern half, known as the
northern connected Basin, is made up of the Barwon-Darling River upstream
of Menindee Lakes, as well as the tributaries that feed into it. The network
includes the Bogan, Macquarie-Castlereagh, Namoi, Gwydir, Macintyre,
Condamine, Balonne, Warrego and Paroo rivers, and their valleys.
Most of the water flowing through the Barwon-Darling originates in its
tributaries, rather than from within the Barwon-Darling valley itself. The
character of each tributary river ranges from the intermittent flows of the
Paroo, which connects only occasionally with the Darling River, to the more
reliable flows of the Macintyre, which forms part of the Border Rivers group
and contributes a significant proportion of flows entering the Barwon River.
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Figure 1 
Map of the tributaries of the Barwon–Darling River and water sharing rules
that contribute to connectivity

Water for the environment is an important tool
for maintaining northern connectivity
Water that is managed specifically to improve
the health of rivers, wetlands and floodplains is
known as water for the environment. Water for
the environment generally fits into two broad
categories: planned or held environmental water.
Planned environmental water (PEW) is water
that is available to support the environment
because it is set aside through water sharing
plans. The rules in these plans protect specific
volumes and flows to achieve environmental
outcomes.
Held environmental water (HEW) is water
allocated to a Water Access Licence held for
environmental use. In regulated systems, this

Water for the environment
flow events
In April 2018, the Australian and NSW
governments collaborated on a joint release of
held environmental water to connect rivers in
the Barwon-Darling system. This was called the
Northern Connectivity Event and involved the use
of 23.2 GL of water from regulated storages in
the Gwydir River and Border Rivers, including 16.6
GL from federal accounts and 6.6 GL from NSW
accounts.
This event successfully achieved connectivity
along the length of the Barwon-Darling River,
with 7.5 GL of water flowing past Wilcannia in the
river’s downstream reaches. The event improved
water and river habitat quality and gave native
fish such as Golden Perch opportunities to move
between river pools.
As well as having environmental benefits, flow
events such as the Northern Connectivity
Event and the Northern Fish Flow Event, which
refreshed 1,500 km of river habitat along the

water can be released from storages at specific
times to meet the needs of ecosystems. HEW
is usually water that has been purchased from
willing sellers, and it retains the same level of
security as the entitlement type from which it was
purchased.
The Department of Planning, Industry and
Environment – Environment, Energy and
Science is the primary agency responsible for
managing water for the environment in NSW.
The Commonwealth Environmental Water Holder
also has an important role to play in managing
environmental water entitlements across the
Murray-Darling Basin.

Dumaresq, Gwydir and Barwon rivers from April
2019, have positive outcomes for other water
users. Connected rivers provide water for town
water supplies and stock and domestic use
and benefit recreational water users. They are
culturally significant to Aboriginal communities
and important to all Australians and people
around the world for their natural beauty and
environmental function.
These events showed that water for the
environment is a valuable public asset. A highlight
of both the Northern Connectivity Event and
the Northern Fish Flow Event was the positive
response and high level of engagement from local
communities. The Northern Connectivity Event
also showed that flow forecasting for downstream
locations in the Barwon-Darling is possible for
regulated releases from headwater storages.
The Barwon River at Walgett would have ceased
to flow for around 630 days between May 2018
and February 2020, if not for the Northern
Connectivity Event and the Northern Fish Flow
Event.
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More work is needed to improve
connectivity in the northern Basin
In 2017, an evaluation of the Basin Plan found that
there has been an increase in connectivity in the
southern Basin as a result of water recovery for
the environment. However, similar improvements
in connectivity in the northern Basin have not
been observed.
The stocktake analysis of northern Basin WSP
rules used observed flows and simulated
flows from river system models to evaluate
how connectivity in the Barwon-Darling
and its tributaries has altered through WSP
implementation. The analysis used Murray-Darling
Basin Cap (the Cap) levels of development as
a baseline. The Cap was implemented in 1997,
before WSPs. It caps extraction in the Basin to the
volume of water that would have been extracted
under 1993-94 levels of development.
The development of water sharing plans from
2004 onwards focused primarily on rules to
provide flows for within-valley environmental
values and assets. The development of these
water sharing plans also had the effect of setting
an extraction limit below the existing Cap in the
NSW tributaries of the Barwon-Darling. They
have the potential to provide for additional
connectivity beyond that which existed before the
implementation of water sharing plans.
The stocktake analysis of modelled data indicated
that on average, connectivity between the
Barwon-Darling and its tributaries has remained
largely unchanged (≤ 5%) from Cap levels of
development to after implementation of WSPs.
The only exception is the Gwydir valley, where
inflows to the Barwon-Darling decreased. This was
attributed in part to development in the valley
and a greater focus under WSP rules on directing
flows to the Gwydir wetlands. A lower proportion
of flows are directed through the Mehi system,
which has greater connectivity with the BarwonDarling.
The analysis acknowledged that connectivity has
changed from natural conditions. The total inflow
to the Barwon-Darling from its tributary rivers was
found to be less than half the total mid-system flow
of tributaries. Under natural conditions, over 60%
8

of mid-system flows reach the Barwon-Darling.
The stocktake analysis recognised that there
have been challenges to implementing WSP rules
that contribute to connectivity, such as a lack of
accurate metering and a lack of flow forecasting
capacity in the Barwon-Darling River. We have
introduced reforms to water management in NSW
(see below) which will help to overcome these
challenges.
The implementation of the Basin Plan and the
Basin Plan environmental watering priorities,
through the development of water resource plans
and associated long-term environmental watering
plans, will also provide an opportunity to shift
the focus from providing flows for within-valley
outcomes to providing connectivity between
valleys.
The Natural Resources Commission’s review
of the Barwon-Darling Water Sharing Plan and
the independent assessment of the 2018-19 fish
deaths in the Lower Darling (the Vertessy Report)
provided recommendations on how we can better
protect our water assets. They highlighted the
need to better manage water for the environment
to improve connectivity in the northern Basin.
Both reports support the significant progress
the NSW Government has already made
in implementing reforms to improve water
management in NSW, following the release of
the Matthews report in 2017. We will continue
to build on this foundation, and we recognise
that there is still work to do to address these
recommendations. For example, the NSW and
Queensland governments are working on crossborder water accounting arrangements to make
sure water for the environment is protected when
it flows across the border.
A review of the flow targets and options for
implementing the Interim Unregulated Flow
Management Plan (IUFMP) for the North-West is
also planned for delivery in 2021. Implementing
the IUFMP could potentially deliver connectivity
improvements to the Barwon-Darling especially if
combined with targeted use of HEW.
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We have introduced reforms to
protect water for the environment and
improve northern connectivity
Under the Water Reform Action Plan, the
NSW Government committed to improving
management of water for the environment. To
achieve this, we have introduced reforms to
protect water for the environment in unregulated
systems in the northern Basin and to improve
connectivity within and between valleys in the
north. The changes are:

Active management – a new policy initiative to
protect held environmental water in unregulated
systems from extraction so that it can remain
in rivers for the benefit of the environment. By
preventing its extraction upstream, this water
for the environment will provide additional
flows in the river. Active management has been
introduced to the Barwon-Darling, and priority
water sources in the lower Macquarie and lower
Gwydir unregulated areas. Active management
reduces the need for temporary water restrictions
to protect the held environmental water, makes
it clearer for licence holders in these areas to
understand when they can and can’t take water,
and maximises the environmental outcomes of
held environmental water deliveries.

IDECs – implementing limits (known as IDECs;
Individual Daily Extraction Components) on the
total volume of water that can be extracted daily
by individuals in the Barwon-Darling will help
to mitigate the local environmental impacts of
water extraction and enable shared access to
flows for both local and downstream users. The
total volume of water extracted daily is equal to
the sum of all IDECs and is limited to the levels
of extraction permitted immediately before the
commencement of the 2012 Barwon-Darling WSP.

Resumption of flow rules – the first flow of water
through the Barwon-Darling system after an
extended dry period is protected from extraction
for irrigation through resumption of flow rules.
Allowing the first flow to pass along the BarwonDarling with reduced extraction will help to deliver
social and cultural benefits, such as providing
water for town water supply and stock and
domestic use. It will help to improve longitudinal
connectivity between refuge pools, and it may
help to maintain ecological assets during critical
times. Wetting the river channel can also help to
prime the system for subsequent flows.

Regulated and unregulated rivers
A river or water course where flow is controlled
by releases from artificial water storages such as
dams is said to be regulated.

A river or water course where flow is typically
determined by rainfall rather than controlled
releases from artificial storages is said to be
unregulated.
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Other government initiatives may
contribute to northern connectivity
NSW non-urban water
metering framework
The NSW Government is working to implement a
metering framework to improve the standard and
coverage of non-urban water meters across NSW.
Under the framework, all surface water pumps
authorised by a water supply work approval that
are at least 100 mm in size will require a patternapproved meter. Additionally, surface water
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pumps that are 200 mm or greater will require
telemetry.
The framework commenced in December 2018
and is being rolled out in stages across a five-year
period. The framework will improve compliance
with water sharing rules, including those that
protect water for the environment and help to
maintain connectivity. The framework will also
help to build community confidence in how the
state’s water is managed.
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Monitoring, evaluation and reporting
plans
Monitoring, evaluation and reporting (MER) plans have been developed
for all NSW inland valleys. These plans identify the work required to better
understand how water management rules and the use of water for the
environment contribute to meeting the needs of ecosystems. In time, this
will establish evidence to assess if rules are effective and will inform future
decision making.
The MER plans align with the Basin-Wide Environmental Watering Strategy
(BWS), which was first published in 2014 to build on the environmental
objectives of the Basin Plan. Improving connectivity is a key objective of the
BWS. In each valley, we will evaluate river flows and connectivity, including by
monitoring:
•
•
•
•

the extent, condition and diversity of refuge sites
the condition and extent of in-stream habitats
levels of dissolved organic carbon, nutrient transport and food webs
water quality, including dissolved oxygen, turbidity and pH.

MER will help to build our understanding of how flows in tributaries may
contribute to meeting ecological targets in the Barwon-Darling. This
will enable us to continue improving the management of water for the
environment in the northern Basin, working to support northern connectivity
for the benefit of communities, industry and the environment.

For more information, visit:
•
•
•
•
•
•
•
•
•
•
•

Top:
Fish traps on the
Barwon-River at
Brewarrina
Bottom:
Pink eared ducks
Macquarie Marshes
(Nicola Brookhouse/
Department of
Planning, Industry and
Environment)

River flows and connectivity in the Basin
The Basin Plan
Water management in NSW
Water for the environment
Management of water for the environment in NSW
Commonwealth Environmental Water Office
Northern Connectivity Event and Coordination of the Northern
Connectivity Event
Northern Fish Flow Event
Environmental water reforms
NSW non-urban water metering framework
Monitoring, Evaluation and Reporting
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