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Summary
The condition of the Murray–Darling Basin is likely to be dry for the 2015–16 water year. This is
based on preceding conditions of below average rainfall, low soil moisture and low system
inflows, together with the seasonal condition forecast.
The combined storage levels for the southern Basin was at 45% of capacity and the northern
storages (including the Lachlan) at 24% of capacity, as of 25 March 2015. System inflows are
likely to be low, due to low soil moisture.
Watering opportunities are consistent with a moderate to dry scenario which means watering will
aim to maintain ecological health and ensure floodplains, rivers and wetlands maintain their basic
functions and resilience.
The key areas of focus include watering vegetation in the mid-Murrumbidgee wetlands, restoring
flow diversity by manipulating River Murray weir pools, facilitating fish movement between the
Coorong, Lower Lakes and Murray Mouth, protecting refuge habitat in the Macquarie Marshes
and a more natural flow regime in the Gwydir catchment.
To have your say about watering opportunities for 2015–16 please email
engagement@mdba.gov.au.
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Introduction
This Basin environmental watering outlook provides information on Basin-wide seasonal
conditions and an early indication of the MDBA’s thinking for watering opportunities in 2015–16.
Feedback on the watering opportunities will be used to inform the Basin annual environmental
watering priorities which are published at the end of June each year, for the period 1 July to 30
June.
The priorities guide the annual planning and prioritisation of environmental watering across the
Basin, to achieve the most effective use of environmental water and promote better Basin-scale
outcomes. The method for identifying priorities is outlined in the Basin-wide environmental
watering strategy (the strategy), which was published in November 2014.
The strategy sets out expected environmental outcomes for the Basin over the long term
(Appendix 1) and proposes water management strategies and coordinated actions required to
achieve them. The annual priorities are determined based on the long-term outcomes.
This outlook describes past seasonal conditions, presents the forecast rainfall and temperature
from April to June 2015, and includes information on the volume of water held in storages. It also
reflects on some environmental watering that has occurred over the past two years. To
understand the current conditions of the Basin, and the likely water available for the coming year,
it is necessary to identify the relevant resource availability scenario. The scenarios outline the
environmental management objectives and outcomes for very dry, dry, moderate, and wet to very
wet years (Appendix 2).
The MDBA will continue to improve its approach to identifying the Basin-wide watering priorities.
This involves developing tools and technologies that improve the systematic identification of
priorities. The opportunities for environmental watering identified here are based on best
available information and consultation with water delivery agencies, as well as feedback from
discussions between the agencies and communities.

Seasonal conditions
Past and current conditions
The Murray–Darling Basin experienced prolonged periods of extensive drying between 1997 and
2009 (the Millennium Drought). Annual rainfall during this time was below average and resulted
in a decline in the overall condition of floodplains, wetlands and rivers in the Basin.
The Millennium Drought was broken by widespread flooding in 2010 and 2011 and early 2012.
The combined rainfall during 2010–11 and 2011–12 was the wettest two-year period on record
which recharged the upper and lower soil layer and caused above-average runoff into the dams
and rivers (Appendix 3). This resulted in an overall improvement in the condition of floodplains,
rivers and wetlands across the Basin.
Since 2011–12, over 90% of the Basin has experienced average or below-average rainfall. Due
to the preceding wet years the lower (deeper) layer of soil moisture was initially retained and
runoff patterns remained above average (Appendix 3).
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The continuation of below average rainfall in 2012–13 and 2013–14 resulted in a reduction in
lower layer soil moisture for 2014–15. Runoff from recent rainfall events remained low because
much of the rainfall recharged soil moisture levels.

Forecast conditions
The Bureau of Meteorology’s three month climate outlook from April to June 2015 indicates a
trend towards average to slightly wetter than average conditions in the Basin. There is a 60 to
75% chance of exceeding the median rainfall between April to June (Figure 1) with a 50 - 65%
chance of exceeding the median maximum temperature (Figure 2). The immediate threat of El
Niño, which is often associated with below normal rainfall, has been downgraded to neutral, until
at least May. Beyond that time, outlooks suggest temperatures in the central tropical Pacific
Ocean are likely to increase above El Niño thresholds by June 2015, with further warming by
August (Bureau of Meteorology, 2015). These forecasts when combined with past dry conditions
indicate that the Basin is likely to be dry in 2015–16.

Figure 1: Chance of exceeding the median rainfall between April to June 2015 (source:
www.bom.gov.au/climate)
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Figure 2: Chance of exceeding the median maximum temperature from April to June 2015 (source:
www.bom.gov.au/climate)

Water availability
Storage volumes
Lower than average rainfall, high temperatures and dry soils in 2014 contributed to decreased
inflows into storages and a reduction in the volume of water held in storages over the 2014–15
year. As of 25 March 2015 the combined storage levels for the southern Basin is 45% of capacity
with the combined northern storages (including the Lachlan) at 24% of capacity. These storage
levels are below that of last year which were 62% (southern Basin) and 31% (northern Basin)
(Water storage in the Basin, MDBA 2015).
Regardless of the rainfall scenario in the coming months, it is expected that there will be
reasonable volumes of water available in some parts of the southern Basin storages for the
2015–16 water year (Figure 3).
Water held in public storages in the northern Basin is declining and unless above-average rainfall
is received, river flows and water availability in the northern Basin are likely to remain low
throughout the 2015–16 water year.

6

Basin environmental watering outlook for 2015–16

Figure 3: Murray–Darling Basin storage volumes (as at 25 March 2015)
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System inflows
Soil moisture has a direct effect on runoff patterns and subsequent inflows into streams and
storages (Appendix 3). Upper soil moisture responds quickly and will often reflect rainfall and
temperature events within a short timeframe. Lower layer soil moisture is a larger, deeper store
that is slow to respond and tends to reflect accumulated events over seasonal and even longer
time scales (CSIRO Australian Water Availability Project, 2013).
In 2014 the lower soil moisture continued to display the effects of recent dry years (Appendix 3),
despite recent rain events in some parts of the Basin. As a result, it is expected that system
inflows in the 2015–16 water year will be low unless higher than average rainfall is received.
In unregulated rivers, the rules-based approach to environmental water management is
intrinsically linked to unregulated flow events and/or inflows. This means that the availability and
use of planned environmental water may be limited given the seasonal outlook, especially in the
northern catchments. This will vary between catchments according to inflows and the rules
legislated in the water resource plans.

Resource availability scenarios
Taking into consideration the dry status of the Basin, the seasonal conditions forecast, the
moderate to low storage volumes and likely below average system inflows, the resource
availability scenario being considered for planning purposes for 2015–16 is most likely to be
moderate to dry (Appendix 2). However, seasonal conditions in any given year are difficult to
predict with any degree of certainty with obvious consequences for the scenario. For this reason
a range of scenarios will be considered in preparing the annual environmental watering priorities
so that environmental water managers can be flexible and adaptive to change.

The effect of past environmental watering on current conditions
Past environmental watering activities have achieved ecological outcomes at both a regional and
Basin scale. Watering has helped to improve the condition of floodplains, river systems and
wetlands and contributed to building their resilience for the predicted drier conditions. All watering
activities, and associated monitoring and evaluation programs, are considered when identifying
2015–16 watering opportunities.
Examples of environmental watering activities in 2014-15:




Goulburn River — two spring ‘freshes’ coordinated by the Commonwealth
Environmental Water Holder and The Living Murray. The freshes triggered spawning and
migration of golden perch. Silver perch also spawned, which was a significant outcome
for this threatened species. The results were achieved thanks to the coordinated
planning, water delivery and monitoring efforts of many people in the Goulburn Broken
Catchment Management Authority, Goulburn-Murray Water, the Victorian Environmental
Water Holder, the Commonwealth Environmental Water Office and the Murray–Darling
Basin Authority
Gunbower Forest — large volumes of environmental water were delivered to Gunbower
Forest in winter and spring 2014, coordinated by the North Central Catchment
Management Authority and Goulburn-Murray Water. Gunbower Creek primarily operates
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as an irrigation supply channel. New water management structures funded by The Living
Murray program, including a channel, two regulators and fishways, allowed environmental
water to be delivered through Gunbower Creek while maintaining supply for irrigators.
The winter–spring flow resulted in large-scale inundation of Gunbower Forest, promoting
river red gum health, and triggering a significant breeding opportunity for small-bodied
native fish.
River Murray — water was used to commission environmental water management
structures down the length of the River Murray, including Koondrook–Perricoota Forest,
Hattah Lakes and Chowilla floodplain. These structures were funded jointly by the Basin
governments to make efficient use of environmental water to achieve significant
environmental outcomes
Murrumbidgee River — important watering occurred in the mid-Murrumbidgee, although
the flow trigger required for a ‘piggyback’ event was not reached. Yarradda Lagoon, a
nationally significant wetland in the mid-Murrumbidgee, received water via pumping. This
contributed to the recovery of aquatic vegetation at the Ramsar-listed wetlands,
Fivebough and Tuckerbil swamps. Brolgas and the very rare Australasian bittern were
recorded in the wetlands. The lower Murrumbidgee was also watered, including Yanga
National Park, resulting in a vigorous wetland vegetation response across the Yanga
floodplain, and the Nimmie–Caira and north Redbank systems. Responses to
environmental watering included the endangered southern bell frog breeding within the
Nimmie-Caira area and bird breeding in many wetlands within the Lowbidgee area. Of
note were great egrets breeding at Tarwillie Swamp
Macquarie River — a temperature control curtain was installed on the outlet of
Burrendong Dam to help alleviate cold water pollution. The curtain, completed in mid2014, allows the release of warm water from near the surface of the dam to mix with
colder water downstream to bring it to a temperature more suitable for native fish.
Environmental water was released in the Macquarie River to take advantage of the new
infrastructure and the native fish response was monitored. Early reports from the region
indicate that opportunities for migration and spawning were provided. The Macquarie
Marshes also received about 30 GL of environmental water sustaining some semipermanent wetland communities
Gwydir Wetlands — the Commonwealth Environmental Water Office and New South
Wales Office of Environment and Heritage negotiated the release of environmental water
to the Gwydir Wetlands in spring 2014. Water was delivered from September until the
middle of October. Environmental flows were suspended for about a month while crops
were harvested, beginning again in mid-November. Although the break in flows was not
desirable, a full watering of the Gingham and lower Gwydir wetlands was achieved,
including Ramsar sites. A flow was also provided for fish in the Mehi River and water was
delivered to Mallowa Creek.
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Opportunities for environmental watering in 2015–16
Watering opportunities which are consistent with the quantified environmental outcomes outlined
in the Basin-wide environmental watering strategy (2014) have been identified by consulting with
water delivery agencies on the basis of past conditions, climate forecasts and likely water
availability.
The following environmental watering opportunities for 2015–16 have been identified:

River flows and connectivity
The flow regime expected to achieve outcomes in the Basin-wide environmental watering
strategy should focus on improving connections along rivers, as well as between rivers and the
managed floodplain. Given the likely moderate to dry scenario, the outcomes sought in the
northern Basin in 2015–16 are for base flow and in-channel freshes. This will allow the floodplain
to dry, consistent with natural wetting-drying cycles. The area of managed floodplain in the
southern Basin is bolstered by including the area that can be inundated by The Living Murray
environmental water management structures.
The outcomes sought in the southern Basin include restoring the hydro-dynamic diversity of the
connected system by manipulating infrastructure, for example, pulsing a release from a dam to
diversify the flow volume and rate in the river. Opportunities may arise in 2015–16 to achieve
overbank-flows to low-lying floodplains through commissioning the environmental water
management structures.

Native vegetation
In coming years, the management goal for water-dependent vegetation in the Basin is to, at a
minimum, maintain the current extent and condition. With dry conditions and low water availability
forecast for the northern Basin, outcomes are likely to be restricted to in-stream, riparian and lowlying non-woody vegetation. In the southern Basin, with a moderate to dry outlook expected,
outcomes should focus on in-stream, near-channel riparian vegetation and low-lying wetlands,
particularly focusing on non-woody vegetation but also fringing woody vegetation such as trees
and shrubs.
An environmental watering opportunity in the southern basin may include a winter–spring flow in
Barmah–Millewa Forest to stimulate the growth of Moira grass and alleviate the pressures of
young river red gums encroaching on wetland environments, noting that this may be difficult to
achieve within current constraints.

Waterbirds
The long-term expected outcome for waterbirds is to maintain current species diversity, improve
breeding success and increase abundance (see the Basin-wide environmental watering
strategy). In the coming water year environmental water will be managed in harmony with
biological cues to support the recovery of waterbird numbers from the low levels measured in
2013 and 2014.
As conditions are likely to be dry, outcomes will focus on protecting drought refuges, creating or
supporting small inundation events to prevent further deterioration in the waterbird population,
and improving vegetation structure and condition, which is required for feeding, roosting and
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successful breeding. It is likely that important sites in the Basin for waterbirds will be prioritised to
receive environmental water.

Native fish
The long-term expected outcomes for native fish across the Basin are to improve population
structure, provide opportunities for fish movement, promote recruitment, and extend the ranges
of some populations.
Given dry conditions in the northern Basin, the outcomes sought for native fish in 2015–16 are
likely to focus on protecting fish populations and habitats, particularly drought refuges. In the
southern Basin outcomes may focus on the movement of fish in the River Murray into the
Coorong, supporting in-stream habitat, and fish recruitment in the Edward–Wakool system.

Mid-Murrumbidgee wetlands
Over the past two years the wetlands have been identified as an annual watering priority,
however, only limited environmental watering was possible due to flow triggers not being met.
The mid-Murrumbidgee is an important system for aquatic vegetation, which is declining in
condition, and watering also provides opportunities for waterbird and frog breeding.

River Murray weir pool manipulation
The rise and fall of river levels is an important factor in the health of the River Murray and
associated floodplains, from Robinvale (Victoria) and Euston (New South Wales) to Morgan
(South Australia). Intermittent flooding and exposure improves growth, productivity and
recruitment of floodplain riparian vegetation communities, improves water quality in the river
channel and floodplain, and has benefits for birds and fish.
The Basin states are trialling coordinating, managing and operating some River Murray weirs and
locks for operational and potential environmental benefits. Delivering on this watering opportunity
involves cross-border management. It is an example of co-ordinated management which can be
followed in other reaches of the River Murray and in other river systems within the Murray–
Darling Basin.

Coorong, Lower Lakes and Murray Mouth
This opportunity builds on what has been achieved in previous years through environmental
watering. Depending on water availability, flows that connect through the Lower Lakes, Coorong
and Murray Mouth, to support fish movement and water quality improvements, could be
prioritised alongside variations in lake levels to improve fringing vegetation and habitat for
nationally vulnerable fish.

Macquarie catchment
There is a good opportunity to build on the watering activities over the past two years. In the
Macquarie Marshes terrestrial vegetation has encroached into wetland environments due to the
dry conditions. Under the 2015–16 moderate to dry resource availability scenario, watering will
aim to maintain semi-permanent wetland vegetation in core refuge sites.
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Gwydir catchment
Over the longer term the MDBA expects that environmental water will be managed in harmony
with biological cues (including responses to flow) to restore elements of a more natural flow
regime, including connectivity, variability and seasonality. Although watering took place in 2014–
15 the watering regime to achieve outcomes in the Gwydir remains sub-optimal because
agricultural development limits the capacity to deliver water at necessary flow rates. The Gwydir
remains a priority in 2015–16, although this is likely to be affected by the dry conditions.

Have your say
To have your say about watering opportunities for 2015–16 please email
engagement@mdba.gov.au.
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Appendix 1 Quantified environmental outcomes
Table 1: Summary of quantified environmental outcomes that are expected to be achieved beyond 2019

River flows and
connectivity
Improve connections along
rivers and between rivers
and their floodplains

Maintained base flows:
• at least 60% of natural
levels
Improved overall flow:
• 10% more into the
Barwon–Darling1
• 30% more into the
River Murray2
• 30–40% more to the
Murray Mouth (and it
open to the sea 90% of
the time)
Maintained
connectivity in areas
where it is relatively
unaffected:
• between rivers and
floodplains in the Paroo,
Moonie, Nebine,
Warrego and Ovens
Improved connectivity
with bank-full and/or
low floodplain flows:
• by 30–60% in the
Murray, Murrumbidgee,
Goulburn and
Condamine–Balonne
• by 10–20% in
remaining catchments3
Maintain the Lower
Lakes above sea level

Vegetation

Waterbirds

Fish

Maintain the extent
and improve the
condition

Maintain current
species diversity,
improve breeding
success and numbers

Maintain current species
diversity, extend
distributions, improve
breeding success and
numbers

Maintenance of the
current extent of:
• about 360,000 ha
of river red gum,
409,000 ha of black
box, 310,000 ha of
coolibah forest and
woodlands, and
existing large
communities of
lignum
• non-woody
communities near or
in wetlands, streams
and on low-lying
floodplains

Maintained current
species diversity
of:
• all current Basin
waterbirds
• current migratory
shorebirds at the
Coorong

Improved
distribution:
• of key short and
long-lived fish species
across the Basin

Maintained the
current condition
of lowland
floodplain forests
and woodlands of:
• river red gum
• black box
• coolibah
Improved condition
of:
• southern river red
gum

Increased
abundance:
• 20–25% increase
in waterbirds by
2024
Improved
breeding:
• up to 50% more
breeding events for
colonial nesting
waterbird species
• a 30–40% increase
in nests and broods
for other waterbirds

Improved breeding
success for:
• short-lived species
(every 1–2 years)
• long-lived species in
at least 8 to 10 years
at 80% of key sites
• mulloway in at least
5 to10 years
Improved
populations of:
• short-lived species
(numbers at pre-2007
levels)
• long-lived species
(with a spread of age
classes represented)
• Murray cod and
golden perch (10–
15% more mature fish
at key sites)
Improved
movement:
• more native fish
using fish passages

1

Comprising tributary contributions from: Condamine–Balonne, Border Rivers, Gwydir, Namoi and Macquarie–
Castlereagh catchments
2 Comprising tributary contributions from: Murrumbidgee, Goulburn–Broken, Campaspe, Loddon and lower Darling
catchments
3 Border Rivers, Gwydir, Namoi, Macquarie–Castlereagh, Barwon–Darling, Lachlan, Campaspe, Loddon and Wimmera
catchment
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Appendix 2 Resource availability scenarios
Table 2: Resource availability scenarios, management outcomes and strategies to achieve them (from the Basin-wide environmental watering strategy, 2014)

Management

Scenario: Very dry

Scenario: Dry

Avoid irretrievable loss of or
Management
damage to, environmental
objectives:
assets:
Avoid critical loss of species,
communities, and ecosystems.
Management Maintain critical refuges.
Avoid irretrievable damage or
outcomes:
catastrophic events.

Ensure environmental assets
maintain their basic functions
and resilience:
Support the survival and viability of
threatened species and communities.
Maintain environmental assets and
ecosystem functions, including by
allowing drying to occur consistent with
natural wetting–drying cycles.
Maintain refuges.

Allow drying to occur but relieve
severe unnaturally prolonged dry
periods.
Prioritise watering where possible for:
 water-dependent vegetation sites
identified as critical refuges for
other species
 waterbird drought refuges,
particularly those identified in
Appendix 4 in the Strategy
 identified dry period native fish
refuges, particularly for threatened
species identified in Appendix 7 in
the Strategy.
Manage unnaturally low flow levels to
mitigate water quality issues,
particularly in the lower Basin, that
are likely to cause irretrievable
damage.

Allow drying to occur consistent with
natural wetting–drying cycles to support
maintenance of vegetation condition
where possible.

Annual
strategies
to achieve
outcomes
will include:

Prioritise watering where possible for:
 water-dependent vegetation sites
identified as critical as refuges for
other species
 waterbird drought refuges,
particularly those identified in
Appendix 4 in the Strategy
 identified dry period native fish
refuges, particularly for threatened
species identified in Appendix 7 in
the Strategy, and including
opportunities to maintain refuge
habitat (e.g. scouring flows).
Prioritise discharges through barrages,
where possible.

Scenario: Moderate
Maintain ecological health and
resilience:
Enable growth, reproduction and small-scale
recruitment for a diverse range of flora and
fauna.
Promote low-lying floodplain–river
connectivity.
Support medium-flow river and floodplain
functions.
Undertake follow-up watering events to
promote longitudinal and lateral connectivity
(where possible) to:

Scenario: Wet to very wet
Improve the health and
resilience of waterdependent ecosystems:
Enable growth, reproduction and
large-scale recruitment for a diverse
range of flora and fauna.
Promote higher floodplain–river
connectivity.
Support high-flow river and
floodplain functions.
Build on natural events to maximise
longitudinal and lateral connectivity to:

 support maintenance and
 support successful recruitment or to
improvement in vegetation
assist in restoring and maintaining
condition and large-scale
vegetation condition in floodplain
recruitment events, on a broader
communities near river wetlands and
extent of the lower floodplain
anabranches
 support growth, reproduction and
 support growth, reproduction and
large-scale recruitment for
recruitment for waterbirds (particularly at
waterbirds, including the
sites listed in Appendix 4 in the Strategy)
episodic productivity of large
including low-lying floodplain–river
wetlands that are supporting
connectivity for foraging opportunities
waterbird breeding and foraging
 promote in-stream flows and low-lying
 support growth, reproduction and
floodplain–river connectivity for fish
large-scale recruitment and
breeding, foraging, growth and movement;
movement for native fish.
including for estuarine species.
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Appendix 3 Past and forecast seasonal conditions

Figure 4: Average annual percentiles for lower layer soil moisture, upper layer soil moisture, rainfall and runoff
patterns for the Murray–Darling Basin
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Figure 4 (cont.): Average annual percentiles for lower layer soil moisture, upper layer soil moisture, rainfall and
runoff patterns for the Murray–Darling Basin
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