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Acknowledgement of the Traditional Owners of the Murray–Darling Basin 

The Murray–Darling Basin Authority acknowledges and pays respect to the Traditional Owners, and their 
Nations, of the Murray–Darling Basin, who have a deep cultural, social, environmental, spiritual and 
economic connection to their lands and waters. The MDBA understands the need for recognition of 
Traditional Owner knowledge and cultural values in natural resource management associated with the 
Basin. 

The approach of Traditional Owners to caring for the natural landscape, including water, can be expressed 
in the words of Darren Perry (Chair of the Murray Lower Darling Rivers Indigenous Nations) —  

‘the environment that Aboriginal people know as Country has not been allowed to have a voice in 
contemporary Australia. Aboriginal First Nations have been listening to Country for many 
thousands of years and can speak for Country so that others can know what Country needs. 
Through the Murray Lower Darling Rivers Indigenous Nations and the Northern Basin Aboriginal 
Nations the voice of Country can be heard by all’. 

This report may contain photographs or quotes by Aboriginal people who have passed away. The use of 
terms ‘Aboriginal’ and ‘Indigenous’ reflects usage in different communities within the Murray–Darling Basin. 
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Summary 
The Murray–Darling Basin Authority is planning for dry to very dry conditions in the Basin in 
2016–17. 

In dry to very dry years we do not expect big improvements in the condition of the Basin’s rivers, 
wetlands and floodplains. In these years we aim to limit decline, particularly in critical habitat, and 
expect that the focus of environmental watering will be to: 

• avoid irretrievable loss of, or damage to, rivers, wetlands and floodplains 
• ensure rivers, wetlands and floodplains maintain their basic functions and resilience.  

Demand for environmental water across the Basin is currently high, because it is dry. The flow 
requirements for many of the rivers, wetlands and floodplains have not been met since 2012. 
Across the Basin ecosystems are under stress, for example surveys show that waterbird 
populations have continued to decline and that the area of wetlands in 2015 was the lowest 
recorded in the past 33 years. 

The main role of the Basin environmental watering outlook is to document seasonal and 
ecosystem conditions, as a step towards identifying annual watering priorities. We also provide 
an early indication of the likely priorities — environmental watering opportunities — which are 
consistent with the environmental watering strategy and the forecast dry to very dry conditions in 
the coming year.  

The environmental watering opportunities are grouped by the four important components of the 
river system, outlined in the environmental watering strategy. 

River flows and connectivity 

• ensure a variable flow pattern, longitudinal and lateral connectivity in the lower River 
Murray through coordinated management 

• support water quality and connectivity by delivering flows into the Lower Lakes, the 
Coorong and through the Murray Mouth 

• maintain waterholes in the lower Balonne that provide critical refuge for aquatic plants and 
animals during extended dry periods 

Native vegetation 

• improve the condition of wetland vegetation communities in the mid-Murrumbidgee 
wetlands 

Waterbirds  

• address a critical shortage of waterbird breeding 
• manage significant wetlands in the Basin as part of a linked system  

Native fish 

• protect and maintain populations of threatened native fish species and their habitats 
• continued listing of silver perch as an environmental watering priority. 

http://www.mdba.gov.au/publications/mdba-reports/basin-wide-environmental-watering-strategy-2014
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While 2016–17 is expected to be dry to very dry, above average rainfall is possible in the later 
part of the year, driven by the breakdown of El Niño. A breakdown of El Niño often brings above 
average rainfall to some parts of the Murray–Darling Basin.  

We have identified additional environmental watering opportunities in the event that higher than 
average rainfall occurs during 2016–17: 

Native vegetation 

• restore waterbird rookery habitat in Narran Lakes 
• prevent critical deterioration of Moira grass in the Barmah–Millewa Forest 
• improve water quality for Ruppia tuberosa in the Coorong.  

In June we will publish the Basin annual environmental watering priorities for 2016–17. They 
guide the annual planning and prioritisation of environmental watering across the Basin and are 
also guided by the Basin-wide environmental watering strategy. 

To have your say about environmental watering opportunities for 2016–17 please complete the 
online survey, email engagement@mdba.gov.au or phone 1800 230 067. We will use this 
information to help develop the environmental watering priorities. 

  

mailto:engagement@mdba.gov.au
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Introduction 
Each water year the Murray–Darling Basin Authority (MDBA) prepares environmental watering 
priorities for the Murray–Darling Basin. The priorities guide environmental watering across the 
Basin to achieve the most effective use of environmental water and to achieve Basin-scale 
outcomes (see Appendix 1).  

Understanding the prevailing and forecast environmental conditions enables us to determine the 
relevant resource availability scenario. The resource availability scenario characterises the Basin 
on a spectrum from dry to wet. Management outcomes that apply to that scenario can be 
selected (see Appendix 2) and environmental watering can be prioritised to achieve these 
outcomes.  

This Basin environmental watering outlook summarises the prevailing and forecast environmental 
conditions (ecological, climatic and hydrological) as at February 2016. We have made this 
assessment on the basis of indicators collected by the Bureau of Meteorology — rainfall, runoff, 
soil moisture, storage volumes, and El Niño index.  

This outlook presents information on recent flows at important river, wetland and floodplain sites, 
and assesses the ecological condition of waterbirds, vegetation and fish (where information is 
available). Combining ecological data with climatic and hydrological data enables us to more 
accurately identify watering needs.  

Opportunities for environmental watering identified here are based on the best available 
information and consultation with environmental water holders and managers. We have:  

• participated in early planning discussions of NSW’s environmental watering advisory 
committees  

• participated at the 2016–17 environmental water information session, hosted by the South 
Australian Government 

• participated in the 2016 environmental water matters forum hosted by the Victorian 
Environmental Water Holder 

• met with the Commonwealth Environmental Water Office to learn about potential watering 
opportunities 

• worked with the Murray Lower Darling Rivers Indigenous Nations and the Northern Basin 
Aboriginal Nations to identify water-dependent cultural values 

• met with members of the Basin Community Committee to discuss how to improve 
community input into Basin annual environmental watering opportunities.  

We welcome feedback, as this can be used to inform the final set of environmental watering 
priorities, to be published at the end of June 2016. 

We are also developing systematic planning tools to help identify Basin annual environmental 
watering priorities to improve the objectivity, robustness and scientific validity of the process. 
Tools being developed include an environmental assets and ecosystem functions database. We 
are also working on a process to prioritise the environmental assets (rivers, wetlands and 
floodplains) and functions in terms of their ecological condition, biophysical type, relative 
importance of their biodiversity and functional values, and their need for environmental watering. 
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Another source of information will be the long-term watering plans, which are being prepared by 
the Basin states. Long-term environmental watering plans that are consistent with Basin Plan 
requirements will identify priority environmental assets and priority ecosystem functions, which 
can then be used to help set the Basin annual environmental watering priorities. 

Current condition of the Murray–Darling Basin 
To understand the current environmental condition of the Basin, the MDBA has brought together 
information on river flows and connectivity, and on waterbirds. These are two of the four 
ecological components of the river system in the Basin-wide environmental watering strategy.  

Condition information on native vegetation and native fish, the other two components, is not yet 
available but a summary of recent watering actions relevant to native fish has been provided. 

River flows and connectivity 
For this ecological component we have analysed the extent to which ecologically important flows, 
represented by site-specific flow indicators1 have been met at critical sites over the last decade 
The site-specific flow indicator approach is described in detail in MDBA (2011) and Swirepik et al. 
(2015).  

The Basin has been dry for most of the last decade. Between 2005 and 2009, very few of the 
site-specific flow indicators were met at critical sites, due to the millennium drought (see  
Figure 1).  

Widespread flooding in 2010 and 2011 had a noticeable impact on flow regimes with the majority 
of the site-specific flow indicators for critical sites being mostly or partially met during 2010–12. 

The Basin has experienced average or below average rainfall since 2012. Many of the site-
specific flow indicators have not been met since then. In 2015, site-specific flow indicators for the 
Lachlan, Barmah–Millewa, and Gwydir were only partially met.  

At several of the important environmental sites in the southern Basin, managed watering events 
were delivered in 2013, 2014 and 2015. These occurred at Gunbower–Koondrook–Perricoota, 
Hattah–Kulkyne Lakes and the Riverland–Chowilla floodplain, shown as cross-hatching in Figure 
1. At these sites, water management structures were used to deliver environmental water under 
existing low flow conditions to mimic the outcomes normally achieved when site-specific flow 
indicators are met. As a result the large volumes of environmental water delivered had positive 
outcomes for the health of the ecosystems at these sites.  

The analysis shows that the need for environmental watering across the Basin is currently high 
— and will continue to get higher as dry conditions continue. 

                                                
1A site-specific flow indicator is defined as the combined set of hydrologic metrics (magnitude/volume, duration, timing and frequency) 
that correlates to an ecological relationship in order to define an aspect of environmental water requirements for a critical 
environmental site (critical environmental sites have a set of site-specific flow indicators that collectively provide a flow regime to 
support their site-specific ecological targets). 

http://www.mdba.gov.au/publications/mdba-reports/basin-wide-environmental-watering-strategy-2014
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Figure 1: Extent to which the site-specific indicators were met 2005–152 

                                                
2 Note this figure does not include all the critical environmental sites in the Basin. 
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Condition of waterbirds  
For the past 33 years waterbirds have been surveyed annually in south-eastern Australia. This 
survey provides excellent long-term data on waterbird abundance, diversity, distribution and to a 
lesser degree, habitat condition.  

The November 2015 aerial survey of significant waterbird sites across the Basin found that most 
of the rivers in the Basin were relatively dry, with little inundated habitat on their floodplains. 
Many of the large inland lake systems, such as Menindee lakes, were dry. As a result, the area of 
wetlands (which was estimated during the survey), was the lowest recorded in the past 33 years.  

The 2015 survey also found that the long-term decline in the waterbird population was 
continuing, with waterbird abundance the second lowest on record and waterbird breeding the 
lowest on record (Porter et al. 2015; Figure 2). Waterbirds were concentrated in a few important 
sites, such as the Paroo overflow lakes and Coolmunda Dam (Porter et al. 2015).  

During the survey, however, environmental flows provided habitat for waterbirds in significant 
waterbird sites: Macquarie Marshes, Lake Cowal, Great Cumbung Swamp, Lowbidgee 
floodplain, Barmah–Millewa Forest, Hattah–Kulkyne lakes, Kerang Lakes, and the Coorong, 
Lower Lakes and Murray Mouth. Though the numbers of birds sighted at these locations were 
low, compared with years in which natural flooding occurred, these rivers, wetlands and 
floodplains were providing important habitat for waterbirds in an otherwise dry landscape.  

Watering actions which improve vegetation structure and condition in significant sites can 
generally maintain the waterbird population and prime the system for breeding when wetter 
conditions return. 

 

Figure 2: Waterbird abundance across the Murray–Darling Basin 1983–2015 (as estimated during aerial 
waterbird surveys) (Porter et al. 2015)  
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Condition of native fish 
A comprehensive assessment of native fish condition across the Basin was conducted as part of 
the sustainable rivers audit, which began in 2004. The composition of native fish communities, 
the presence of alien species and the level of recruitment, were used as indicators of native fish 
condition. Fish condition was last reported for the 2008–10 period, as part of the sustainable 
rivers audit 2, and while data collection has continued at some of these sites, it has not yet been 
fully analysed.  

Up-to-date results from site-based monitoring are, however, available, and along with expert 
observations, provide some understanding of the current condition of native fish.  

In Victoria, fish populations were largely declining throughout the millennium drought, with low 
population sizes and limited recruitment. The return of flows to the Victorian river systems since 
then has helped ‘reset’ these systems.  

Growth rates and the condition of fish already in the system have improved, and while flows 
during the 2011–12 floods were not conducive to good recruitment for all native fish (especially 
Macquarie perch), the years that followed resulted in the best recruitment measured in over a 
decade. This pattern was evident for Murray cod and trout cod in the Ovens and Murray rivers; 
and in populations of Macquarie perch across Victoria.  

Early observations in New South Wales indicate a good response to managed flow events in the 
2015–16 water year. In the Macquarie River, for example, releases of environmental water were 
designed to examine changes in fish condition in response to winter flows. Early observations 
from fish monitoring indicated a spawning response in Murray cod and freshwater catfish as a 
result of this environmental watering. 

In the Border Rivers, environmental flows from Pindari Dam were used to stimulate Murray cod 
and silver perch recruitment in the Severn River, as well as improve movement opportunities and 
habitat access. Sampling within the Severn River has indicated good numbers of adult large-
bodied native species such as Murray cod, golden perch and silver perch, and very few alien 
species. 

These results highlight the importance of environmental flows in many of the population 
processes in native fish, such as growth, condition and recruitment. A more comprehensive 
Basin-scale assessment will show if these localised outcomes translate into an overall 
improvement in native fish condition. 

  



Basin environmental watering outlook for 2016–17 

Page 9 
 

Calculating the resource availability scenario  
The MDBA has calculated the resource availability scenario (RAS) using the ‘Guidelines for the 
method to determine priorities for applying environmental water’. Extracts from this method are 
included in Appendix 2. 

Current conditions 
Figures 3 to 5 present data on average total rainfall, average total runoff and average root zone 
soil moisture across the Murray–Darling Basin for the year 2015, relative to the historical record.  

Overall, the Basin is dry, with rainfall, runoff and root zone soil moisture below or very much 
below average, particularly in Queensland, northern New South Wales and Victoria  
(Figures 3 to 5). Rainfall and root zone soil moisture are above average in central and western 
New South Wales, and parts of South Australia, but this has not necessarily led to above 
average runoff (Figure 4).  

Table 1 (see page 17) presents these three indicators of antecedent conditions as percentiles for 
each of the Basin’s 19 catchments. These, along with surface water availability (where available), 
have been used to choose the resource availability scenario. 
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Figure 3: Annual average rainfall for 2015 (relative to the historical record) in the Murray–Darling Basin 
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Figure 4: Annual average runoff for 2015 (relative to the historical record) in the Murray–Darling Basin 
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Figure 5: Annual average root zone soil moisture for 2015 (relative to the historical record) in the Murray–
Darling Basin 
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Surface water availability 
Surface water availability is based on storage levels in public storages in the regulated 
catchments, identified through CSIRO’s sustainable yields project (see Table 1, page 17).  

Three catchments have very much below average surface water availability: the Macquarie–
Castlereagh, the lower-Darling, and the Goulburn–Broken. In the remaining regulated 
catchments, surface-water availability is below average. There is insufficient relevant long-term 
data in the Wimmera catchment to make an assessment of surface water availability and to 
calculate a water resource availability scenario, however the antecedent conditions are well 
below average.  
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 Figure 6: Volume of water held in the major public storages of regulated catchments in the Murray–Darling–Basin (10 March 2016)  
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Current resource availability scenario 
Overall, 17 of the Basin’s 19 catchments have either a dry or very dry resource availability 
scenario, or below average antecedent conditions (see Table 1). 

Of the regulated catchments, the Gwydir, Namoi, Lachlan, Murrumbidgee, lower Darling, and 
Murray have a dry resource availability scenario, while the Macquarie–Castlereagh, Loddon, 
Campaspe, and Goulburn–Broken have a very dry scenario. The Border Rivers is an exception, 
with a dry-to moderate resource availability scenario, due to having more favourable antecedent 
conditions than the other regulated catchments.  

In unregulated catchments, it is not possible to calculate the resource availability scenario using 
the same method as in the regulated catchments, as there are no public water storages. There is 
also no reliable measure of surface water availability. Antecedent conditions in the unregulated 
catchments, however, are below average in the Moonie, Condamine–Balonne, Warrego, Ovens, 
and Eastern Mount Lofty Ranges; and below-average to average in the Paroo. The Barwon–
Darling catchment is an exception to this trend, with average antecedent conditions (see Table 1, 
page 17).  

For future environmental outlook statements we will try to include an appropriate indicator of 
surface water availability for the unregulated catchments. 

Forecast conditions  
Based on the available information, the MDBA is planning for a dry to very dry resource 
availability scenario across the Basin.  

Above average rainfall, however, cannot be ruled out for the later part of 2016–17, driven by the 
breakdown of El Niño. So while environmental water holders and managers should be preparing 
priorities for a dry to very dry resource availability scenario, they should also have priorities that 
can cater for changes to the scenario.  

The MDBA’s assessment is based on:  

• the Bureau of Meteorology’s climate outlook for Australia (published 25 February 2016), 
which predicts that March to May favours above average rainfall in parts of south-east 
Australia. Daytime temperatures are more likely to be warmer than average during 
autumn except in parts of the southern interior. Climate influences include a very warm 
Indian Ocean, a weakening El Niño and warm sea surface temperatures surrounding 
much of Australia 

• the Bureau of Meteorology’s El Niño–southern oscillation (ENSO) wrap up, which notes 
that the 2015–16 El Niño is continuing its gradual decline. Based on the 26  
El Niño events since 1900, around 50% have been followed by a neutral year, and 40% 
have been followed by La Niña. International climate models suggest neutral is most likely 
for the second half of the year. However, La Niña in 2016 cannot be ruled out, and a 
repeat El Niño appears unlikely. Historically, the breakdown of strong  
El Niño events often bring above average rainfall to parts of Australia in the first half of the 
year 
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• consultation with environmental water holders and managers, who have noted that there 
is high degree of uncertainty in climate predictions, particularly for EL Niño, and that 
priorities should be prepared for a range of resource availability scenarios. 

We will review the forecast conditions before publishing the final Basin annual environmental 
watering priorities in June. 
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Table 1: Resource availability scenario for the catchments of the Murray–Darling Basin for 2015 

  Antecedent conditions — environmental watering plan 
percentiles 

Surface water 
availability1 

Resource availability 
scenario 
— environmental watering  
plan percentiles 

Runoff 2015  Root zone soil 
moisture 2015  

Precipitation 
2015  

antecedent 
percentile range 

surface water percentile 

Regulated catchments 
Border Rivers 46-60 61-85 46-60 46-60 to 61-85 16-45 dry to moderate 
Gwydir 46-60 46-60 46-60 46-60 16-45 dry 
Namoi 16-45 46-60 16-45 16-45 to 46-60 16-45 dry 
Macquarie–Castlereagh 16-45 46-60 46-60 16-45 to 46-60 0-15 very dry to dry 
Lachlan 16-45 46-60 46-60 16-45 to 46-60 16-45 dry 
Murrumbidgee 46-60 46-60 46-60 46-60 16-45 dry 
Lower Darling 61-85 46-60 61-85 46-60 to 61-85 0-15 dry 
Murray 46-60 16-45 16-45 16-45 to 46-60 16-45 dry 
Loddon 0-15 0-15 0-15 0-15 16-45 very dry 
Campaspe 0-15 0-15 0-15 0-15 16-45 very dry 
Goulburn–Broken 0-15 0-15 0-15 0-15 0-15 very dry 
Wimmera-Avoca 0-15 0-15 0-15 0-15 n/a2 Below average 
Unregulated catchments3 
Moonie 16-45 16-45 16-45 16-45 n/a  below average 
Barwon–Darling4 46-60 61-85 61-85 46-60 to 61-85 n/a  average 
Condamine–Balonne 16-45 16-45 16-45 16-45 n/a  below average 
Paroo 16-45 46-60 46-60 16-45 to 46-60 n/a  below average to average 
Warrego 16-45 16-45 16-45 16-45 n/a  below average 
Ovens 16-45 16-45 16-45 16-45 n/a  below average 
Eastern Mt Lofty 
Ranges 16-45 16-45 16-45 16-45 n/a  below average 

1 Based on the most up-to-date quality assured data available at the time of writing. 
2 Only antecedent conditions have been applied to determine this catchment’s resource availability scenario due to insufficient relevant long-term data for surface water availability. 
3 Only antecedent conditions can be applied to determine the catchment resource availability scenario in unregulated system given the absence of public water storages. Note that 
alternate indicators for surface water availability in unregulated catchments will be investigated for future applications of the resource availability determination method. 
4 There is some uncertainty in the resource availability scenario outlook for this catchment, and so we have been conservative. Given this uncertainty the applicability of the 
resource availability scenario determination method for this catchment will be further investigated to inform future Basin environmental watering outlooks. 
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Environmental watering opportunities in 2016–17 to support Basin-
scale outcomes  
The management outcomes for a dry and very dry resource availability scenario are presented in 
Appendix 2. In brief, these are to avoid irretrievable loss of, or damage to, rivers, wetlands and 
floodplains — for a very dry resource availability scenario; and to ensure that they maintain their 
basic functions and resilience — for a dry resource availability scenario. 

Drying is an important part of the cycle of many wetlands but extremely long dry periods can be 
damaging. This is particularly for plants and animals that rely on water being available more 
frequently, to support critical functions or to complete critical life stages, such as breeding.  

The environmental watering opportunities for 2016–17 identified below are consistent with these 
management outcomes, as well as responding to biological cues (such as changes in river flow 
that trigger fish breeding). They will also contribute to achieving the expected environmental 
outcomes in the Basin-wide environmental watering strategy. They are structured under broad 
outcome categories: river flows and connectivity, native vegetation, waterbirds and native fish.  

They have been developed in accordance with the ‘Principles to be applied to determine the 
priorities for applying environmental water’ outlined in the Basin Plan (see Appendix 3). 

River flows and connectivity 

Lower River Murray weir pool manipulation 
This opportunity complements and builds on the priority listed in 2015–16. 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). 
Selectively inundating and exposing the floodplain by manipulating weir pool levels, in line with 
biological cues, improves growth, productivity and recruitment of riparian vegetation 
communities, improves water quality in the river channel and floodplain, and has benefits for 
waterbirds and fish. 

Coorong, Lower Lakes and Murray Mouth  
This watering opportunity will build on the 2015–16 priority. Subject to water availability this 
opportunity will focus on varying water levels in the Lower Lakes. When the lakes are managed 
within a lower water level envelope, additional water can flow through the barrages into the 
Coorong and through the Murray Mouth. This improves water quality for Ruppia tuberosa in the 
Coorong, creates foraging habitat for migratory waterbirds and provides biological cues for critical 
native fish movement through the barrages.  

Maintain waterhole refuges in the lower Balonne 
During prolonged dry periods, dryland rivers turn into a series of waterholes that serve an 
important ecological function by providing refuge habitat for aquatic plants and animals. 
Maintaining waterholes that are able to reconnect during times of greater flow allows plants and 
animals to move through the system and re-colonise rivers and wetlands.  
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Recent research into waterhole refuge mapping and persistence in the lower Balonne 
(Department of Science, Information, Technology and Innovation 2015) has found that the lower 
Balonne contains only 10 waterholes that retain water for one year or longer without flow. Given 
the predicted resource availability scenario of dry to very dry it will be important to find 
opportunities to maintain adequate drought refuges in the lower Balonne during the 2016–17 
water year.
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Native vegetation 
Under a dry resource availability scenario for the Basin in 2016–17, environmental watering 
opportunities to support vegetation outcomes should focus on ensuring environmental assets 
maintain their basic functions and resilience. This may mean there are opportunities to water at 
selected areas within key vegetation communities in the northern Basin, and to water important 
vegetation at selected sites in the south, rather than watering entire vegetation communities. It is 
expected that there will be few, if any, opportunities to water key vegetation on the managed 
floodplain.  

Prevent critical deterioration of Moira grass in Barmah–Millewa Forest  
Moira grass in Barmah–Millewa Forest was identified as an annual watering priority last year. 
Moira grass is a major component of the ecological character of the forest’s floodplain marshes, 
which provide habitat for waterbirds listed under several international agreements and, 
threatened flora and fauna listed under Australian Government and state legislation.  

Recent studies show that the current extent of Moira grass in Barmah Forest has been reduced 
to about 182 hectares, from an estimated 1,500 hectares at the time of Barmah Forest’s Ramsar 
listing (Vivian et al 2015; Hale and Butcher 2011). A study undertaken into the viability of the 
Moira grass seed bank also indicates that the viability of the long-term seed bank in Barmah 
Forest is limited (Durant et al 2015). The Goulburn Broken Catchment Management Authority is 
carrying out a study into the impacts of grazing pressures in Barmah Forest. Subject to water 
being available, this opportunity will build on the 2015–16 priority and incorporate the new 
information on the Moira grass seed bank and extent.  

Improve the condition of wetland vegetation communities in the mid-
Murrumbidgee wetlands 
Improving the condition of water-dependent native vegetation in the mid-Murrumbidgee wetlands 
has been a Basin-scale environmental water priority for the past three years. The vegetation 
contributes to the ecological functioning of the Murrumbidgee River and also provides habitat for 
rare and threatened species.  

While some important environmental watering has taken place in recent years to improve the 
condition of native vegetation within the wetland, there have been few opportunities to achieve 
this on a broad-scale to build the wetland’s resilience to droughts or maintain refuge habitat for 
native species. Improving the condition of native water-dependent vegetation in the mid-
Murrumbidgee is expected to be identified as a priority for 2016–17.  

Restore waterbird rookery habitat in Narran Lakes 
The Narran Lakes are a terminal wetland system located in north-west New South Wales, and 
consists of three lakes (Back Lake, Clear Lake and Narran Lake), a large area of floodplain and 
the main channel of the Narran River. The Narran Lakes system was listed as a Ramsar site in 
1999 because of its value as a breeding site for three ibis species. Back Lake and Clear Lake are 
surrounded by a floodplain covered with lignum, river cooba, phragmites and river red gum. The 
large areas of lignum are where ibis normally nest.  

Discussion with the site managers suggest that the condition of vegetation in the Narran Lakes 
system is declining as a result of long-term drying. Since the wetland system relies primarily on 
flows from upstream within the Condamine–Balonne River, opportunistic intervention should be 
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considered as a way of providing flows to Narran Lakes in order to halt and reverse the decline in 
vegetation condition. 

Waterbirds 
Over the long-term, water for the environment will be used to improve the waterbird population by 
maintaining current species diversity and increasing breeding success and abundance. As noted 
earlier, the long-term decline in the waterbird population has continued. Of particular concern is 
that in 2015 (the most recent Basin-scale survey) breeding was the lowest on record. Without 
improvement in breeding numbers, frequency and success, it is likely that the population decline 
will continue.  

Address a critical shortage of waterbird breeding 
Most waterbird species rely on suitable breeding habitat, either from natural floods or the delivery 
of water to wetlands using environmental flows. As part of a general Basin-wide priority, wetlands 
with the greatest frequency of breeding, species diversity and size of breeding events should be 
prioritised for delivering environmental flows in the coming water years (see Appendix 3 of the 
Basin-wide environmental watering strategy).  

In wetter years, water managers focus on providing larger, longer duration flows (which are 
required for successful breeding). They do this by protecting natural flows, piggy-backing 
environmental water (by putting one flow on top of another), and by trading to increase the 
environmental water portfolio (especially in unregulated rivers).  

The MDBA suggests that waterbird breeding should be a key target of environmental watering 
where there is sufficient environmental water, because of wetter than expected conditions or 
because of water trading. This may include providing environmental flows to support a bird 
breeding event in the Barmah Forest, which has been identified as a significant waterbird site 
within the Basin. This opportunity, if realised, is likely to be particularly important in the whole-of-
Basin context given there may not be any breeding events elsewhere in the Basin.  

In other key wetlands, such as the Macquarie Marshes, it may be advisable to hold the small 
volumes of environmental water as a contingency should a waterbird breeding event be 
triggered.  

Manage significant wetlands as part of a linked system  
Managers across the Basin are starting to consider how to move towards managing groups of 
wetlands, which are located close together, as a linked system for waterbird outcomes. To 
achieve this, we have commissioned a special analysis of the three significant wetlands in the 
northern Basin — Narran Lakes, Macquarie Marshes and the Gwydir wetlands. The analysis will 
look at whether waterbird breeding is synchronised in these three wetlands. Depending on the 
results of the analysis, we may advise on improved ways of managing flows to these wetlands 
and may establish a working group to implement this priority, evaluate its success and adapt, as 
needed.  

http://www.mdba.gov.au/publications/mdba-reports/basin-wide-environmental-watering-strategy-2014
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Native fish  

Protect, maintain and improve populations of threatened native fish species and 
their habitats 
Today, 26 of the 46 species of native fish that inhabit the Basin are of conservation concern. 
Many populations are fragmented or isolated to small pockets of suitable habitat, making them 
vulnerable to extended poor conditions.  

Water management plays a critical role in ensuring that none of these Basin species are lost. 
Water managers can secure flow regimes that protect, maintain and create suitable habitats for 
threatened native fish. Watering actions support key functions such as connectivity, drought 
refuges, recruitment and food production. The MDBA encourages water planning this year to be 
considered in the context of threatened species recovery planning. 

In 2015–16, many opportunities exist across the Basin to help threatened native fish. The 
anticipated dry conditions are likely to result in a focus on protecting existing populations. In 
particular, contingency planning may be prioritised to prevent the loss of entire populations at key 
sites due to drying or poor water quality.  

If conditions improve and water availability increases, water can be managed to help populations 
recover. Water management can re-establish populations of threatened species. This can be 
achieved through appropriate flow regimes that help prepare sites for stocking with new fish, and 
future breeding.  

The MDBA supports particular attention on small-bodied, short-lived species that are particularly 
vulnerable to reduced water/flows due to their short lifespans. Preservation of their habitats and 
regular recruitment is vital. These include Murray hardyhead, southern pygmy perch, Yarra pygmy 
perch, southern purple-spotted gudgeon, flathead galaxias and olive perchlet.  

Continued listing of silver perch as a priority for environmental watering  
Historically, silver perch was the most dominant large-bodied fish species in the River Murray. It 
is now a nationally listed threatened species. Silver perch is highly dependent on flows to 
successfully complete many parts of its life-cycle.  

The MDBA listed silver perch as a Basin priority in 2015–16, noting that actions over several 
years will be required to achieve significant outcomes for this species. Silver perch will continue 
to be a priority in the 2016–17 watering year. 

Continued listing of silver perch as a priority will build on outcomes achieved from actions in 
2015–16, promote the implementation of plans that did not occur due to conditions in 2015–16 
and encourage further consideration of silver perch needs in water planning. Across the Basin, 
many opportunities exist to achieve outcomes for silver perch across all life stages.  

Depending on local conditions, we support actions that:  

• improve the growth, survival and dispersal of age-classes recruited in recent years  
• protect the integrity flows supporting critical parts of the lifecycle  
• coordinate flow pulses between the tributaries and River Murray — with particular 

emphasis on migration of sub-adults and adults, and spawning and recruitment 
• include flow regimes to support recent and planned stocking with new fish. 
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Future improvements 

Incorporating Aboriginal values and uses 
Independent, culturally authoritative and strategic input from Aboriginal people can enhance the 
outcomes from environmental watering decisions. Aboriginal values are an important input into 
the preparation of the Basin annual environmental watering priorities, and Traditional Owners are 
keen to participate in recognition of their rights and responsibilities to care for their Country.   

Aboriginal environmental outcomes are where ecological benefits from environmental watering 
also support Aboriginal values and uses. Management of environmental water that encompasses 
Aboriginal peoples’ values and uses will enhance their wellbeing.  

The Murray Lower Darling Rivers Indigenous Nations and the Northern Basin Aboriginal Nations, 
in collaboration with the MDBA, are developing approaches to integrate Aboriginal values and 
uses into planning for environmental watering. Improved engagement will ensure that 
environmental watering, and the ecological outcomes it produces, support outcomes that will 
benefit Aboriginal people. It will also recognise that Aboriginal peoples’ knowledge of their 
Country can inform better water management.  

The MDBA is working with the Murray Lower Darling Rivers Indigenous Nations and the Northern 
Basin Aboriginal Nations to ensure the annual environmental watering priorities capitalise on 
these opportunities. Input from Traditional Owners will be built into the planning cycle for the 
priorities. Talks have already begun on how to integrate this input into the annual environmental 
watering priorities process which will strengthen and improve it over time. 

Timeframes and need for further information 
In preparing this outlook statement, the MDBA has identified several opportunities for future 
improvements. These include  

• securing more up-to-date information on the condition of native vegetation and native fish, 
particularly information that is relevant to the expected environmental outcomes identified 
in the Basin-wide environmental watering strategy 

• establishing arrangements to secure more timely environmental water planning 
information from the Basin states, to better support the planned timeframes associated 
with the publication of the Basin environmental watering outlook.   

We are working to address these matters and to continuously improve the prioritisation 
processes to ensure they add greater value to environmental water use.   

Have your say 
We are interested in your views about the Basin-wide environmental watering priorities for  
2016–17, which will be published by 30 June 2016. Please complete our online survey, email 
engagement@mdba.gov.au or phone 1800 230 067 to provide input.  

mailto:engagement@mdba.gov.au
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Appendix 1 Summary of expected environmental outcomes from 
the Basin-wide environmental watering strategy 
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Appendix 2 Extracts from 'Guidelines for the method to determine 
priorities for applying environmental water’ 
Table 1: Matrix for determining the resource availability scenario 

Surface water 
availability 
(percentile) 

Antecedent conditions (percentile) 
0–15 16–45 46–60 61–85 86–100 

0–15 very 
dry 

very dry dry dry N/A 

16–45 very 
dry 

dry dry moderate wet 

46–60 dry dry moderate wet wet 
61–85 dry moderate wet wet very wet 
86–100 n/a moderate wet very wet very wet 

 
Note: n/a means that it is improbable that this combination will arise and so no resource 
availability scenario is specified. 

Table 2: Management outcomes for each resource availability scenario 

Note: More than one resource availability scenario could apply at one time (for example, between 
different water resource plan areas across the Basin). 

 Resource availability scenario 
 Very dry Dry Moderate Wet Very wet 

M
an

ag
em

en
t  

ou
tc

om
es

 

Avoid 
irretrievable 
loss of or 
damage to, 
environmental 
assets: 

Avoid critical 
loss of species, 
communities, 
and 
ecosystems. 
Maintain critical 
refuges. 

Avoid 
irretrievable 
damage or 
catastrophic 
events. 

Allow drying to 
occur, where 
appropriate, but 
relieve severe 
unnaturally 
prolonged dry 
periods. 

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. 

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. 

Improve the 
health and 
resilience of 
water-
dependent 
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. 

Improve the 
health and 
resilience of 
water-
dependent 
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. 
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Appendix 3 Principles to be applied to determine priorities. 
Principle 1 Consistency with principles of ecologically sustainable development and 

international agreements 

Principle 2 Consistency with objectives 

Principle 3 Flexibility and responsiveness 

Principle 4 Condition of environmental assets and ecosystem functions 

Principle 5 Likely effectiveness and related matters 

Principle 6 Risks and related matters 

Principle 7 Robust and transparent decisions 
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