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Gwydir Region  
Assessment of Gwydir Wetlands environmental water 
requirements 

1. Introduction 
The Water Act 2007 (Cwlth) established the Murray–Darling Basin Authority (MDBA) and tasked it 
with the preparation of a Basin Plan to provide for the integrated management of the Basin’s water 
resources. One of the key requirements of the Basin Plan is to establish environmentally sustainable 
limits on the quantities of surface water that may be taken for consumptive use, termed Sustainable 
Diversion Limits (SDLs). SDLs are the maximum long‐term annual average volumes of water that can 
be taken from the Basin and they must represent an Environmentally Sustainable Level of Take 
(ESLT). 

The method used to determine the ESLT is described in detail within ‘The proposed “environmentally 
sustainable level of take” for surface water of the Murray-Darling Basin: Method and Outcomes’ 
(MDBA 2011). A summary of the main steps undertaken to determine the ESLT is presented in Figure 
1. The assessment of environmental water requirements including specification of site‐specific flow 
indicators at a subset of hydrologic indicator sites (Step 3 of the overall ESLT method) is the focus of 
this document.  

The work described herein is the MDBA’s current understanding of the environmental water 
requirements of the Gwydir Wetlands. It is not expected that the environmental water requirements 
assessments will remain static, rather it is intended that they will evolve over time in response to 
new knowledge or implementation of environmental watering actions. Within this context, feedback 
is sought on the material presented within this document whether that be as part of the formal draft 
Basin Plan consultation phase or during the environmental watering implementation phase within 
the framework of the Environmental Watering Plan. 

1.1. Method to determine site-specific flow indicators 
Assessment of environmental water requirements for different elements of the flow regime using 
the hydrologic indicator site approach is one of the key lines of evidence that has informed the 
proposed SDLs. Effort focussed on regions and parts of the flow regime with greatest sensitivity to 
the scale of reduction in diversions necessary to achieve environmental objectives, an ESLT and a 
healthy working Basin.  

Within the overall framework of the ESLT method (Figure 1) the MDBA used an iterative process to 
assess environmental water requirements and develop site‐specific flow indicators.  

The hydrologic indicator site approach uses detailed eco‐hydrological assessment of environmental 
water requirements for a subset of the key environmental assets and key ecosystem functions 
across the Basin. Effort focused on high flow (freshes, bankfull flows and overbank flows) 
requirements reflecting the prioritisation of effort on parts of the flow regime that are most 
sensitive to the determination of the ESLT and SDLs. The Gwydir Wetlands is one of the key 
environmental assets where a detailed assessment of environmental water requirements was 
undertaken.  
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Detailed environmental water requirement assessments lead to the specification of site‐specific flow 
indicators to achieve site‐specific ecological targets. Flow indicators were expressed at a hydrologic 
indicator site or sites. Environmental water requirements specified at hydrologic indicator sites are 
intended to represent the broader environmental flow needs of river valleys or reaches and thus the 
needs of a broader suite of ecological assets and functions. 

 

Figure 1  Outline of method used to determine an Environmentally Sustainable Level of Take. 
(Source: MDBA 2011). 

This report provides a description of the detailed eco‐hydrological assessment of environmental 
water requirements for the Gwydir Wetlands including information supporting the development of 
site‐specific flow indicators for the site (with reference to flows gauged on the Gwydir River at 
Yarraman Bridge, and at the Mallowa Creek regulator gauge). More information on how the site‐
specific flow indicators for the Gwydir Wetlands were used within the Basin‐wide modelling process 
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to inform the ESLT (i.e. Step 5 and 6 in Figure 1) can be found in the report ‘Hydrologic modelling to 
inform the proposed Basin Plan: Methods and results’ (MDBA 2012).  

A description of the detailed eco‐hydrological assessments of environmental water requirements for 
other indicator sites are described in other documents in the series ‘Assessment of environmental 
water requirements for the proposed Basin Plan’. 

1.2. Scope and purpose for setting site-specific flow indicators 
The MDBA’s assessment of environmental water requirements and associated site‐specific flow 
indicators at hydrologic indicator sites has been used to inform the development of SDLs. This 
enables the MDBA to estimate the amount of water that will be required by the environment over 
the long‐term to achieve a healthy working Basin through the use of hydrological models. 
Accordingly, site‐specific flow indicators are not intended to stipulate future use of environmental 
water. MDBA expects that the body of work undertaken to establish these site‐specific flow 
indicators will provide valuable input to environmental watering but this watering will be a flexible 
and adaptive process guided by the framework of the Environmental Watering Plan and natural eco‐
hydrological cues. It will be up to the managers of environmental water, such as the Commonwealth 
Environmental Water Holder, State Government agencies, and local communities to decide how best 
to use the available environmental water during any one year to achieve environmental outcomes. 

2. Site location and extent 
The Gwydir Valley river system is in the northwest of New South Wales. The headwaters of the river 
system lie west of Armidale and Guyra on the New England Tablelands, and these mark the start of 
the catchment’s primary river system. Watercourses draining from the Tablelands are Rocky Creek, 
Laura Creek, Georges Creek, Moredun Creek, Gwydir River, Copes Creek and the Horton River, the 
last being a major contributor of unregulated flows. 

Copeton Dam was completed in 1976 on the Gwydir River and is the only regulated water storage in 
the valley. The dam supplies water to users on the Gwydir River (3 regulated effluents Mehi River, 
Carole Creek that flows northwest and eventually joins Gil Gil Creek, and the Moomin Creek) and 
replenishment flows to the Lower Gwydir, Gingham Watercourse and Mallowa Creek. 

The Gwydir Wetlands lie in the downstream reaches of the Gwydir River, below Moree in northern 
New South Wales (Figure 2). The Gwydir Wetlands are known to be a major site for waterbird 
breeding in Australia (Morse 1922; McCosker 1996), and they also provide habitat for hundreds of 
species of animals and plants.  The wetlands are part of the traditional country of the Gamilaroi 
people and were an important location for traditional Aboriginal settlement (NSW Department of 
Environment, Climate Change and Water 2010). 

MDBA used the Wetlands Geographic Information Systems (GIS) of the Murray–Darling Basin series 
2.0 dataset (Kingsford et al. 1999) as well as data from A directory of important wetlands in Australia 
(Department of the Environment, Water, Heritage and the Arts 2001) to determine boundaries of 
the Gwydir Wetlands hydrologic indicator site.  This includes the Gwydir River, the Gingham 
Watercourses, the confluence of the Gwydir and Gingham Rivers, and the wetlands along Mallowa 
Creek. Spatial data used in this map is listed in Appendix A. 
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Figure 2 Location and extent of the Gwydir Wetlands hydrologic indicator site
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3. Ecological Values 
The Gwydir Wetlands are recognised as a refuge for waterbirds in dry times, and for supporting 
some of the largest waterbird breeding colonies recorded in Australia (Green and Bennett 1991). 
There have been 75 waterbird species recorded in the Gwydir Wetlands (Spencer 2010). They 
include species listed as threatened both in NSW and nationally, and species listed on the JAMBA, 
CAMBA and ROKAMBA migratory bird agreements (Spencer 2010). Of the waterbirds that breed in 
the Gwydir Wetlands, colonial nesting species are prominent. These include the great egret (Ardea 
alba), intermediate egret (Mesophoyx intermedia), little egret (Egretta garzetta), nankeen night 
heron (Nycticorax caledonicus), glossy ibis (Plegadis falcinellus), Australian white ibis (Threskionis 
molucca), straw‐necked ibis (Threskiornis spinicollis), little pied cormorant (Phalacrocorax 
melanoleucos), and little black cormorant (Phalacrocorax sulcirostris). Records of major breeding 
events date back to the 1920s, when the Gwydir Wetlands were thought to hold the “largest 
heronry in NSW” with ”hundreds of thousands of birds breeding there” (Morse 1922).  

The Gwydir Wetlands are also notable for having one of the largest known stands of the wetland 
plant marsh club‐rush (Bolboschoenus fluviatilis) in NSW (Bennett and Green 1991; McCosker and 
Duggin 1993). The marsh club‐rush sedgeland is currently listed as a Critically Endangered Ecological 
Community under the NSW Threatened Species Conservation Act (1995).  

The core wetland areas are semi‐permanent and are inundated frequently by overbank flooding 
from many small channels (McCosker and Duggin 1993).  River cooba (Acacia stenophylla) and 
lignum (Muehlenbeckia florulenta) shrublands are common in and around the margins of the core 
wetlands.  Coolibah (Eucalyptus coolabah) woodlands are an important feature of the floodplain, 
fringing the semi‐permanent wetland areas and forming extensive woodlands on less frequently 
flooded parts of the floodplain (Keyte 1994; Bowen and Simpson 2009). 

The wetlands also support native fish.  Surveys conducted in 2007 and 2008 recorded 11 species of 
native fish (including Murray cod (Maccullochella peelii peelii) and 3 species of introduced fish 
(Spencer 2010). 

Historically, the Gwydir Wetlands covered an area of around 220,000 ha (Green and Bennett 1991); 
however, irrigated agriculture and broadacre cropping has reduced the area of the wetlands by 85% 
(Bowen and Simpson 2009), with remnant wetlands now remaining as fragmented patches within a 
cultivated landscape.  

Invasive plants have been a significant aspect of the Gwydir Wetlands with water hyacinth 
(Eichhornia crassipes) being a major (and persisting) problem since the 1970’s and lippia (Phyla 
canescens) also being a very widespread problem (Torrible et al. 2008). 

The Gwydir Wetlands support important species that are listed in international agreements and 
include vulnerable and endangered species. Appendix B provides a summary of the conservationally 
significant species recorded at the site. 

In this report, the Gwydir Wetlands are divided into the Lower Gwydir and Gingham Channel 
management unit and the Mallowa Watercourse management unit.  Further discussion on the 
ecological values of these areas is provided below. 
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Lower Gwydir and Gingham Channel 

The Lower Gwydir and Gingham Channel management unit includes the central and northern areas 
of the Gwydir Wetlands.  This management unit contains the best remnants of the Gwydir Wetlands, 
with areas of semi‐permanent water couch (Paspalum distichum), spikerush (Eleocharis sp.) and 
clubrush (Bolboschoenus fluviatilis) communities and surrounding lignum (Muehlenbeckia florulenta) 
and river cooba (Acacia stenophylla) communities.   

This management unit includes nationally and internationally important wetlands. Four sites within 
the management unit are listed as internationally significant under the Ramsar Convention. These 
Ramsar listed wetlands include three parcels of privately owned land (“Windella”, “Crinolyn” and 
“Goddard’s Lease”) as well as one property acquired by the NSW Government in 2010 (“Old 
Dromana”). The areas of these sites are provided in Table 1.  

Table 1 Ramsar-listed sites within the Gwydir Wetlands 

Wetland Location Area (ha) 

Old Dromana Lower Gwydir Channel 600 

Goddards Lease Gingham Watercourse 20 

Crinolyn Gingham Watercourse 84 

Windellaa Gingham Watercourse 119 

a Windella is subject to a remediation order under the Environment Protection and Biodiversity Conservation Act 1999 
(Cwlth) after being illegally cleared (NSW Department of Environment and Climate Change 2009). 

The reduced water regime experienced in this management unit since regulation means that many 
areas that previously contained wetland vegetation have been cleared and developed into improved 
dryland pastures or crops, including irrigation, significantly reducing the size of the wetlands.  Many 
of the cropped areas are protected by flood levee banks which have also significantly affected water 
distribution.  

Changes to the hydrology as well as the clearing of both semi‐permanent and floodplain wetland 
communities have resulted in substantial reductions in the area of the Gwydir Wetlands.  Bowen and 
Simpson (2009) showed significant decline of various wetland species in both semi‐permanent and 
floodplain wetland areas within the Gingham and Lower Gwydir Watercourses (Tables 2 and 3).  The 
study also showed colonisation by other wetland species in later years (e.g. cumbungi and common 
reed). 
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Table 2 Changes in the area of semi-permanent wetlands in the Lower Gwydir and Gingham 
Channel management unit, 1995–2008. (Source: Bowen and Simpson 2009) 

Location Wetland vegetation Area (ha) 

1996 2005 2008 

Gingham Channel 

Water couch – spike rush 9,393 5,298 3,485 

Marsh club rush – – 11 

Cumbungi – – 257 

Total 9,393 5,298 3,753 

Lower Gwydir 

Water couch – spike rush 4,254 2,726 2,816 

Marsh club rush 317 132 181 

Common reed–marsh club rush   11 

Cumbungi–marsh club rush   20 

Common reed  36 48 

Total 4,571 2,894 3,076 

Total  13,964 8,192 6,829 

Table 3 Changes in the area of floodplain wetland and vegetation in the Lower Gwydir and 
Gingham Channel management unit, 1995–2008 (Source: Bowen and Simpson 2009). 

Functional vegetation 
community 

Floodplain vegetation community Area (ha) 

1996 2005 2008 

Floodplain wetland 

River cooba swamp–lignum shrubland 5,527 3,628 3,207 

Coolibah – river red gum forest 3,653 3,543 3,512 

Total 9,180 7,171 6,719 

Floodplain vegetation 

Coolibah–open woodland 119,108 55,623 51,652 

Coolibah–black box woodland 18,742 19,952 19,578 

Total 137,850 75,575 71,230 

Total  147,030 82,746 77,949 
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Mallowa Watercourse 

The Mallowa Creek watercourse management unit is an effluent channel of the Mehi River that runs 
through the southern extent of the Gwydir Valley. Historically, Mallowa Creek’s floodplains 
supported coolibah woodland, floodplain wetlands dominated by river cooba and lignum, and wet 
meadows of spike rush and water couch (Bowen and Simpson 2009). However, flows through 
Mallowa Creek have been severely reduced and are heavily regulated, which has affected the health 
and extent of floodplain vegetation communities (Bowen and Simpson 2009). 

The Mallowa Creek wetlands comprise 1,642 ha of coolibah ‐ lignum ‐ river cooba, which are a 
component of the Environment Protection and Biodiversity Conservation Act (1999) listed 
community ‘Coolibah‐Blackbox Woodlands of the Darling Riverine Plains and the Brigalow Belt South 
Bioregions’.  Extensive areas of this community were cleared from Mallowa Creek floodplain 
between 1985 and 2008 (Bowen and Simpson 2010). However, where adequate inundation occurs, 
the structure and species diversity of this community is in good to intermediate condition, with a 
diverse assemblage of species. Lippia has not yet overtaken key wetland habitat (Torrible et al. 
2009).  

The woodland and wetland habitat of the Mallowa Creek system supports a number of threatened 
bird species (both terrestrial and water‐dependent).  These include grey‐crowned babbler 
(Pomatostomus temporalis temporalis), hooded robin (Melanodryas cucullata cucullata), brown 
treecreeper (Climacteris picumnus victoriae), bush stone curlew (Burhinus grallarius) and brolga 
(Grus rubicunda) (Torrible et al. 2009).   

Assessment against key environmental asset criteria 

The ecological value of the Gwydir Wetlands is reflected in its rating against the criteria used by the 
MDBA to identify key environmental assets within the Basin. The MDBA established five criteria 
based on international agreements and broad alignment with the National Framework and Guidance 
for Describing the Ecological Character of Australian Ramsar Wetlands (Department of the 
Environment, Water, Heritage and the Arts 2008) and the draft criteria for identifying High 
Conservation Value Aquatic Ecosystems (SKM 2007). 

Based on the ecological values identified, the Gwydir Wetlands and the Mallowa Watercourse meet 
all of the five criteria for determining a key environmental asset (Table 4). 

Table 4 Assessment of the Gwydir Wetlands against MDBA key environmental assets criteria 

Criterion  Ecological values that support the criterion 

1. The water-dependent ecosystem is 
formally recognised in international 
agreements or, with environmental 
watering, is capable of supporting 
species listed in those agreements 

The Gwydir Wetlands is formally recognised in, or is capable of supporting species 
listed in the Japan–Australia, China–Australia, or the Republic of Korea–Australia 
migratory bird agreements. It also contains four Ramsar sites (Table 1). Species 
listed in international agreements that have been recorded at Gwydir Wetlands are 
in Appendix B.  

2. The water-dependent ecosystem is 
natural or near-natural, rare or 
unique 

The Gwydir Wetlands support the largest stand of marsh club rush sedgeland in 
NSW (Green and Bennett 1991). In 1974 the marsh club rush community was 
reported to cover 2,200 ha.  
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Criterion  Ecological values that support the criterion 

3. The water-dependent ecosystem 
provides vital habitat 

Three vegetation groups are important in supporting the breeding and feeding 
requirements of animals that visit the wetlands. These groups are: 

• semi-permanent — water couch grasslands, water couch – spike rush 
(Eleocharis obicis) meadows and marsh club rush swamps 

• inner floodplain vegetation — typified by river cooba and lignum 
shrublands, which surround the semi-permanent wetlands; coolibah 
and/or river red gum (Eucalyptus camaldulensis) forests are also found 
along watercourses in the eastern sections of the wetlands 

• outer floodplain vegetation — the coolibah and black box (Eucalyptus 
largiflorens) woodlands that extend from the inner floodplains across an 
area that experiences a wide range of inundation frequency and 
duration. 

4. Water-dependent ecosystem that 
supports Commonwealth, state or 
territory listed threatened species or 
communities 

Species and communities listed as threatened under both Commonwealth and 
state legislation that have been recorded at the site are in Appendix B. 

5. The water-dependent ecosystem 
supports, or with environmental 
watering is capable of supporting, 
significant biodiversity 

The Gwydir Wetlands are renowned for large-scale waterbird breeding, with tens 
of thousands of birds breeding throughout the system. Of the waterbirds that breed 
in the wetlands, colonial nesting species are prominent. Species that breed in the 
largest numbers include the eastern great egret (Ardea alba), intermediate egret 
(A. intermedia), little egret (Egretta garzetta), nankeen night heron (Nycticorax 
caledonicus), glossy ibis (Plegadis falcinellus), Australian white ibis (Threskiornis 
molucca), straw-necked ibis (T.spinicollis), little pied cormorant (Phalacrocorax 
melanoleucos) and little black cormorant (P. sulcirostris) (CSIRO 2007).  

4. Hydrology 
Below Pallamallawa, the Gwydir River system begins to form a broad floodplain that extends all the 
way to the Barwon River.  In‐channel flows are carried across the floodplain by the Gwydir River and 
its three main effluent systems: Mehi River, Moomin Creek and Carole Creek (NSW Department of 
Environment, Climate Change and Water 2011).  In addition to the larger, well defined channels, a 
significant proportion of flow is carried through a series of shallow depressions such as the Gingham 
and Lower Gwydir Watercourses (NSW Department of Environment, Climate Change and Water 
2011). 

A significant feature of the Gwydir system is the Raft, which was formed in the early 1900’s by a 
build up of silt and large woody debris upstream of Brageen Crossing (Pietsch 2006).  The head of 
the Raft has stabilised about 20 kilometres west of Moree, where it partly dams the Gwydir River, 
creating the Gwydir Pool (Pietsch 2006).  The blocking effect of the Raft has increased the proportion 
of flows entering the Gingham Watercourse (Pietsch 2006).  This redistribution of flow was in part 
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addressed by the construction of the Tyreel regulator which allowed water to be redirected back 
into the Lower Gwydir River.  

The headwaters of the Gwydir River are impounded by Copeton Dam, which was built in the late 
1970s. This dam has a capacity of 1,364 GL and controls about 55% of Gwydir system inflows (Keyte 
1994).  A number of unregulated tributaries flow into the Gwydir River below the dam, with the 
Horton River being the primary source of unregulated flows.  

Within the central and northern sections of the wetlands, water for consumptive use is delivered 
from Copeton Dam through the Lower Gwydir and Gingham Watercourses respectively.  In the 
southern sections of the wetlands, water is delivered though a series of creeks that break out from 
the Mehi River (Mallowa and Moomin Creeks).  

In terms of impact on flows to the wetland areas, water resource development has resulted in a 
greater than 75% increase in the average period between flood events that exceeded 100 GL/month 
at Yarraman Bridge (CSIRO 2007).  The maximum period between flood events has increased by 64%, 
or from 7 to 11.5 years, while the average annual above‐threshold flood volume has been reduced 
by 42%.  These changes are consistent with the stressed ecological condition of the wetlands (Border 
Rivers‐Gywdir Catchment Management Authority 2007). 

5. Determining the site-specific flow indicators for the Gwydir 
Wetlands  

5.1 Setting site-specific ecological targets 
The objective setting framework used to determine the ESLT is outlined in the report ‘The proposed 
“environmentally sustainable level of take” for surface water of the Murray-Darling Basin: Method 
and Outcomes’ (MDBA 2011). In summary, the MDBA developed a set of Basin‐wide environmental 
objectives and ecological targets, which were then applied at a finer scale to develop site‐specific 
objectives for individual key environmental assets. Using these site‐specific objectives, ecological 
targets that relate specifically to the Gwydir Wetlands were developed (Table 5). Information 
underpinning site‐specific ecological targets is shown in Table 5.  

Site‐specific ecological targets formed the basis of an assessment of environmental water 
requirements and the subsequent determination of site‐specific flow indicators for the Gwydir 
Wetlands, as described below. 

Table 5 Site-specific ecological targets for the Gwydir Wetlands 

Target Justification of targets 

• Provide a flow regime which ensures the 
current extent of native vegetation of the 
riparian, floodplain and wetland communities is 
sustained in a healthy, dynamic and resilient 
condition 

• Provide a flow regime which supports the 
habitat requirements of waterbirds and is 
conducive to successful breeding of colonial 

The Gwydir Wetlands include four Ramsar sites. The Gwydir 
Wetlands also contain one of the largest remaining stands of water 
couch and marsh club rush which support the animals that visit the 
wetlands.  

The floodplain wetlands of the Mallowa Watercourse have been 
considerably reduced in size in recent years. The remaining 
floodplain wetland provides critical habitat in this section of the 
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Target Justification of targets 
nesting waterbirds 

• Provide a flow regime which supports 
recruitment opportunities for a range of native 
aquatic species (e.g. fish, frogs, turtles and 
invertebrates) 

• Provide a flow regime which supports key 
ecosystem functions, particularly those related 
to connectivity between the river and the 
floodplain 

Gwydir Wetlands.  

The Gwydir Wetlands are renowned for large scale waterbird 
breeding. Colonial nesting species are prominent. The floodplain 
communities of the Gwydir Wetlands provide critical breeding and 
rookery habitat for a range of species listed under international 
agreements. 

Several native fish species that breed in the channels of the Gwydir 
Wetlands are listed as threatened under state legislation.  

 

5.2 Determining site-specific flow indicators 
The following sections outline the various lines of evidence (e.g. ecological, hydrological and 
geomorphological) and the method used to determine the environmental watering requirements of 
the Gwydir Wetlands to meet the site‐specific ecological targets in Table 5. 

Environmental water requirements have been determined for the Lower Gwydir and Gingham 
Channel management unit, and the Mallowa Watercourse management unit. The flow indicators for 
the Lower Gwydir and Gingham Channel management unit revolve around maintaining wetland and 
floodplain vegetation and providing conditions favourable for fish and bird‐breeding. The flow 
indicators for the Mallowa Watercourse management unit focus on the provision of flows to the 
remaining lignum, coolibah and river red gum communities.   

5.2.1 Lower Gwydir/Gingham Channel management unit 

Wetlands and vegetation  

In determining the flow indicators for wetland habitats and vegetation communities of the Lower 
Gwydir/Gingham Channel management unit, the MDBA has used the functional vegetation groups 
adopted by NSW Department of Environment, Climate Change and Water (2010).  These are shown 
in Table 6.  

Table 6 Functional vegetation groups. (Source: NSW Department of Environment, Climate 
Change and Water 2010). 

Semi-permanent wetland Floodplain wetland vegetation Floodplain vegetation 

Water couch – spike rush 
Marsh club rush 
Cumbungi 
Common reed 
Common reed – marsh club rush 
Cumbungi – marsh club rush 

River cooba – lignum  
River red gum 
Coolibah/river red guma 

Coolibah woodlandsa 
Coolibah and black boxa 
Native grasslands 
Derived grasslands 
Myall rosewood (weeping myall 
woodland) (Alectryon oleogolius)b 
Poplar box (Eucalyptus populnea) 
Baradine red gum (Eucalyptus codonocarpa) 
Belah (Casuarina cristata) 

a  Endangered ecological community ‐ Threatened Species Conservation Act 1995 (NSW) 
b  Endangered ecological community ‐ Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) 
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The NSW Department of Environment, Climate Change and Water (2010) analysed historical 
inundation patterns in Lower Gwydir/Gingham Channel management unit, linking the inundation 
extent of historical flow events to river flow data at Yarraman Bridge.  This work provides an 
understanding of the flows required to achieve different levels of inundation for the floodplain as a 
whole, and each functional vegetation group individually. Results are shown in Table 7. 

Table 7 Expected areas of inundation for selected flow volumes in the Lower Gwydir and 
Gingham Channel management unit (based on NSW Department of Environment, 
Climate Change and Water 2010) 

Total flow (GL) at 
Yarraman gauge over 
60 days, October to 
March 

Inundated Area 
(ha) 
(% of floodplain) 

Percentage and area of functional group inundated 

Semi-permanent 
wetland 
(6,828 ha) 

Floodplain wetland 
(6,416 ha) 

Floodplain 
vegetation  
(74,373 ha) 

25 8,930 

(4%) 

47% (3,209 ha) 23% (1,475 ha) 2% (1,487 ha) 

45 15,225 

(7%) 

72% (4,916 ha) 36% (2,309 ha) 3% (2,231 ha) 

60 19770 

(9%) 

84% (5,735 ha) 46% (2,951 ha) 5% (3,718 ha) 

80 25,670 

(11%) 

90% (6,145 ha) 54% (3,464 ha) 8% (5,949 ha) 

150 45,429 

(20%) 

97% (6,623 ha) 71% (4,555 ha) 17% (12,643 ha) 

250 72,240 

(32%) 

98% (6,691 ha) 83% (5,325 ha) 30% (22,311 ha) 

 

Currently, the extent of vegetation communities within the Gwydir Wetlands represents less than 
15% of the historical extent of the wetlands (Bowen and Simpson 2009) and accordingly 
preservation of a high percentage of remaining vegetation communities is a high priority, noting that 
restoration of historical extents is not feasible or realistic due to the extensive changes in land use.  

The data in Table 7 indicate that maintaining a high proportion of semi‐permanent wetlands and 
floodplain wetlands may be achievable with inflow volumes up to 250 GL.  Conversely it shows that 
only 30% of floodplain vegetation is inundated with flows of this magnitude.  However, analysis of 
modelled flow data indicates that events with a volume greater than 250 GL are relatively 
infrequent, occurring in only 14% of years under modelled without‐development conditions.  Areas 
that are inundated at this frequency are likely to support vegetation which is less flood dependent.  
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Flows above 250 GL are also potentially beyond the capacity for active management.  For these 
reasons flow volumes above 250 GL have not been included. 

Each of the functional vegetation communities requires different watering regimes. Roberts and 
Marston (2011) provides the most up‐to‐date information on watering requirements of 
flood‐dependent vegetation species in the Murray–Darling Basin. Based on this work, water 
requirements for the functional vegetation communities of Gwydir Wetlands are summarised in 
Table 8.   

Table 11 outlines the proposed flow indicators for vegetation communities of the Lower 
Gwydir/Gingham Channel management unit, informed by the inundation analysis (Table 7) and 
water requirements of vegetation communities (Table 8).  They comprise flows from 45 GL to 250 
GL, and are anticipated to maintain a large proportion of semi‐permanent wetland and floodplain 
wetland communities, and those components of floodplain vegetation which are most 
flood‐dependent. 

Frequencies and uncertainty for vegetation flow indicators 

Frequency of inundation is a key component of the proposed environmental water requirements 
and flow indicators. The Gwydir Wetlands Adaptive Environmental Management Plan (AEMP) (NSW 
Department of Environment, Climate Change and Water 2011) outlines water requirements for 
flood‐dependent vegetation communities of the wetlands.  Roberts and Marston (2011) also 
provides a key source of information outlining these requirements (see Table 8).  The MDBA has 
used these resources to determine the proposed frequency of flow indicators. The discussion below 
provides an explanation of the proposed frequencies specified in Table 11.  Further, general 
discussion explaining the structure and basis for the frequency indicators is included in Section 5.2.4. 

Semi‐permanent wetland vegetation  

As described in Table 6, this functional group includes water couch grassland, water couch‐spike 
rush meadows and areas dominated by marsh club‐rush. These species provide critical habitat for 
waterbirds and other wetland animals (NSW Department of Environment, Climate Change and 
Water 2011). Extensive grasslands of club rush and water couch and stands of cumbungi require 
regular, frequent and prolonged flooding. Roberts and Marston (2011) suggests species such as 
water couch requires flooding every 1 to 2 years for a duration of 5 to 8 months.  

Consistent with this guidance, the proposed frequencies aim to ensure at least 75 % or around 
5,000 ha of the remaining semi‐permanent wetland vegetation communities are inundated in 80‐
90% of years (based on a long‐term average).  

Floodplain wetland 

This functional group includes lignum and river cooba shrubland, coolibah – river red gum woodland 
and river red gum forest.  Lignum, river cooba and coolibah are widespread in the Gwydir Wetlands 
and occur on the margins of semi‐permanent wetland and adjacent floodplains (NSW Department of 
Environment, Climate Change and Water 2011). Lignum and river cooba provide valuable waterbird 
breeding habitat, especially for colonial nesting species.  River red gum associations are considered 
to be relatively recent (NSW Department of Environment, Climate Change and Water 2011).  It is 
thought they established in the 1950’s in response to stabilisation of the Gwydir Raft (NSW 
Department of Environment, Climate Change and Water 2011). 
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Table 8 Water requirements of vegetation communities in the Gwydir Wetlands (adapted from Roberts and Marston 2011). 

Species Maintenance Regeneration Critical interval 

Flood frequency Flood duration  Timing of flooding 

Black box 
(Eucalyptus 
largiflorens) 

1 in  3- 7 years 3-6 months for vigorous canopy and 
flowering. 2-3 months for moderate 
to good canopy and flowering. 
Tolerates shorter flooding, but 
becomes less vigorous. 

Probably not 
important. 
Advisable to follow 
natural timing for a 
site, where known 

Germination on wet soils on flood 
recession or in run on areas after rain. 
Spring-Summer recession favours 
seedling growth.  

Re-flooding 3-7 years to maintain good 
condition. Trees may survive 12-16 years 
with no flooding but in poor condition, 
forming dysfunctional woodlands, and with 
diminished capacity for full recovery. 

River red gum 
(Eucalyptus 
camaldulensis) 
forests 

1 in 1-3 years 5-7 months. Individual floods may 
be longer or shorter without major 
consequence; some variability is 
encouraged. 

Not critical. More 
growth achieved in 
spring and summer 

More growth after spring-summer 
floods. Warm, moist soil conditions best 
for germination and seeding growth. 
Flooding for 4-6 weeks duration is 
adequate for re-generation. 

Reflood after about 3 years if trees are to 
retain vigour. Longer intervals may be 
tolerated periodically, but if these become 
routine tree condition is likely to deteriorate 
in long term. 

River red gum 
(Eucalyptus 
camaldulensis) 
woodlands 

1 in 2-4 years 2-4 months. Individual floods may 
be longer or shorter without major 
consequence; some variability is 
encouraged. 

As for river red gum 
forests 

As for river red gum forests. Reflood after about 5-7 years if trees are 
to retain vigour. Longer intervals may be 
tolerated, but if these become routine tree 
condition likely to deteriorate in long term. 

Lignum 
(Muehlenbeckia 
florulenta) 

1 in 1-3 years for 
large shrubs 

Small shrubs can 
tolerate 1 in 7-10 
years 

3-7 months for vigorous canopy Not critical Sequential or sustained flooding may 
be needed to trigger flowering, set and 
disperse seeds. Brief follow-up flooding 
in 9-12 months increases seedling 
establishment but not critical. 

Reflood after 5-7 years to maintain vigour. 
Rootstock may survive unflooded for up to 
10 years, but branches totally dead. Must 
be followed by optimal flooding conditions 
to re-establish vigour. 

River oak 
(Casuarina 
cunninghamiana) 

In-channel freshes and overbank flows provide the flow variability that is 
probably important in maintaining groundwater levels in immediate riparian zone. 

One long and probably several short 
peaks following main period of winter–
spring flooding. 

Not known how long vigour is maintained 
without flooding 

River cooba 
(Acacia 
stenophylla) 

1 in  3- 7 years 2-3 months Not likely to be 
important 

Not known. Seedlings possibly tolerant 
of temporary waterlogging but duration 
not known. 

Not known, possibly maintains vigour for 
up to 5 years without flooding. Trees near 
creeks and waterbodies maintain vigour 
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Species Maintenance Regeneration Critical interval 

Flood frequency Flood duration  Timing of flooding 

much longer, possibly 10-15 years. 

Coolibah 
(Eucalyptus 
coolabah) 

1 in 10-20 years; 
drought hardy 

Not known (water-logging is likely to 
be detrimental) 

Not expected to be 
important. May be 
important for 
understorey plants. 

Germination most likely on wet soils, 
either following flood recession or in 
run-on areas after rainfall. 

Uncertain. Can maintain fair to good 
condition for several years with no 
flooding, being reliant on rainfall and 
groundwater, possibly for 10-20 years 

Cane Grass 
(Eragrostis 
australasica) 

1 in 2-3 years; will 
tolerate 1 in 5-7 
years 

1-6 months Non-critical Nothing known about regeneration from 
seed, seedling establishment or 
circumstances when this is important. 

Uncertain. Stems die off in less than a 
year, but rootstock is assumed to persist 
longer, possibly a few to several years. 
Flooding to replenish seed bank is needed 
at about 7 years. 

Common reed 
(Phragmites 
australis) 

1 in 1-2 years 8-12 months Spring to autumn Regeneration from rhizome most 
important. Seeds commonly infertile or 
low viability. 

Reflood after 2-3 years to maintain vigour. 
Can recover from up to 7 years without 
flooding. 

Water couch 
(Paspalum 
distichum) 

1 in 1-2 years 5-8 months Critical: late winter 
or spring. Flooding 
needed over 
summer.  

Regeneration from seed, not known. In 
most instances, regeneration is 
probably from rootstock.  

Reflood after 2-3 years to maintain vigour. 
Seeds short-lived, to 2 years, so seed 
bank needs to be replenished almost 
annually for regeneration from seed. 
Rootstock persists 5-7 years in heavy clay. 

Cumbungi 
(Typha 
domingensis and 
T. orientalis) 

Annual. Every 2-3 
years may be 
tolerable 

8-12 months 

6  months is tolerable, if flooded 
annually, 

Start in autumn–
winter. Dry phase 
late summer into 
autumn 

Germination and early seedling growth 
is on wet muds or shallow water. 
Regeneration is any time from spring to 
autumn. 

Reflood after 2 years to maintain vigour, 
but can recover from up to 5 years without 
flooding 

Marsh clubrush 
(Bolboschoenus 
fluviatilis) 

Annual 3-5 months Critical. Flooding to 
start in late winter if 
shoots are to 
complete life cycle. 

Regeneration from seed possibly not 
important: may be reliant on regrowth 
from rhizome and tubers. 

Not certain. Reflood at about 3-5 years to 
maintain vigour, but flooding needs to be 
optimal to encourage recovery. May 
recover after 5-7 years from rhizome and 
tubers, but likely to be much less vigorous. 
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In accordance with the water requirements of these species, the proposed frequencies aim to 
ensure that between 50% and 70% (approx. 3,200 – 4,500 ha) of the remaining river cooba – lignum, 
and coolibah/river red gum communities are inundated between 20 ‐50% of years (based on a long 
term average). Remaining parts of this functional group are likely to be inundated in around 10% of 
years (based on a long term average). 

Floodplain vegetation 

Both flood‐dependent and flood‐tolerant communities have been included in this functional group.  
The main flood‐dependent communities include coolibah and black box woodlands.  Coolibah is 
found along a gradient of decreasing flood frequency and duration and in association with lignum, 
river cooba and river red gum extends over large sections of the floodplain (NSW Department of 
Environment, Climate Change and Water 2011). On the outer floodplain, coolibah coexists with black 
box (NSW Department of Environment, Climate Change and Water 2011). Coolibah‐black box 
woodland of the Darling Riverine Plains and Brigalow Belt South bioregion is listed as an Endangered 
Ecological Community under the NSW Threatened Species Conservation Act 1995 (NSW Department 
of Environment, Climate Change and Water 2011).  

Each of these species prefers different flooding frequencies and durations as outlined by Roberts 
and Marston (2011). River red gum woodlands require inundation every 2 to 4 years for a duration 
of 2 to 4 months, whereas black box requires flooding every 3 to 7 years for 3 to 6 months. The 
current knowledge base suggests that black box is ecologically flexible and is an opportunistic user of 
water (Roberts and Marston 2011). Specifically, vegetation communities such as black box located 
on the higher elevation floodplains may not need to be fully inundated but benefit from flooding in 
the lower elevation through the flushing of groundwater reserves and refreshing soil water stores 
(Roberts and Marston 2011).  The importance of flooding to mature coolabahs has not been 
established; however it is likely that inundation is important for seedling establishment (Roberts and 
Marston 2011). 

Drawing on information outlined in Roberts and Marston (2011), the proposed frequencies aim to 
ensure that the majority of the remaining coolibah and black box woodlands are inundated between 
10 ‐20% of years (based on a long term average).  

Native fish  

The flow indicators proposed for native fish are aimed at supporting in‐channel migration and 
recruitment of native fish through the provision of in‐channel flows. 

Native fish species in the Gwydir Wetlands and Lower Gwydir River typically spawn during spring and 
early summer associated with an increase in flow and temperatures (Spencer 2010; NSW 
Department of Environment, Climate Change and Water 2011).  Appropriate flows are needed for 
recruitment following a spawning event, so eggs can be protected and larval and juvenile fish can 
survive (NSW Department of Environment, Climate Change and Water 2011).  Late‐winter and spring 
floods enable adult fish to feed and grow before they spawn (Humphries et al. 2002). 

To provide specific information to guide environmental water management in the Lower Gwydir, 
Wilson et al. (2009) surveyed fish populations throughout the Lower Gwydir River, Gingham 
Watercourse and Mehi River systems.  As part of the survey, three study sites were selected within 
each of the systems with the sites along the Mehi used as a control (Wilson et al. 2009).  In addition, 
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three sites were also selected in floodplain waterholes to the north of the Gingham Watercourse 
(Wilson et al. 2009).   

Between October 2006 and February 2009, fish were sampled on ten occasions across three 
sampling seasons (2006/07, 2007/08 and 2008/09).  Sampling dates were chosen to allow before 
and after monitoring of the ecological responses to environmental watering along the Gwydir River 
and Gingham Watercourse.  Table 10 provides a summary of the flows that occurred during the key 
monitoring periods.  

Table 10 Flows during the main fish spawning seasons in 2006/07, 2007/08 and 2008/09.  
(Source: Wilson et al. 2009). 

Location Total Volume (ML) Median Daily Flow (ML/d) 

Oct – Dec 
2006 

Oct – Dec 
2007 

Oct – Dec 
2008 

Oct – Dec 
2006 

Oct – Dec 
2007 

Oct – Dec 
2008 

Gingham Watercourse 3,783 8,344 19,301 26 50 48 

Gwydir River 11,798 10,539 16,608 16.5 58 65 

Mehi River 27,305 10,375 16,770 117 58 105 

 

Wilson et al. (2009) reported that overall the conditions for spawning and recruitment appeared 
more favourable for a range of species in the Gingham Watercourse and Gwydir River during the 
second season of sampling i.e. 2007/08.  During the 2007/08 sampling season, peaks in abundance 
of bony bream and spangled perch were observed in the Lower Gwydir River and the Gingham 
Watercourse but not the Mehi River.  In the Mehi there was a reduction in total and median flows 
with recruitment far lower than in other waterways.  This was further supported by the fact that 
there was good recruitment of carp gudgeon in the Mehi in the 2006/07 sampling season, when 
flows were high, but greatly reduced juvenile abundances in the 2007/08 sampling season when 
overall discharge was lower. Wilson et al. (2009) linked the improved recruitment conditions to 
higher baseflows which persisted throughout the 2007 spawning season.  

Given the findings of Wilson et al. (2009), the MDBA analysed gauged flows at Yarraman Bridge 
during 2007/08 to understand the flows that may be required to support successful fish recruitment 
(Figure 3).  The event was characterised by an extended period of elevated baseflows above 
150 ML/d together with a shorter duration fresh above 1,000 ML/d.   

The characteristics of this successful environmental watering event have been used as the basis for 
the proposed flow indicators to support fish migration and recruitment.  The indicators comprise an 
elevated baseflow with a flow of 150 ML/d or more for a period of 45 days or greater, in 
combination with a short‐duration fresh of 1,000 ML/d or more for a period of 2 days or greater.  
Timing of the flows should be between October and January, to coincide with the preferences of 
most native fish (as described in Table 9). 
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Figure 3 Gauged Flow for Gwydir River at Yarraman Bridge through 2007. 

(Source: http://realtimedata.water.nsw.gov.au). 

 

The proposed frequency of these flows is set to enhance conditions as they exist under current 
arrangements, rather than reinstate conditions as they existed under without‐development.  It is not 
possible to reinstate conditions as they previously existed due to the regulated nature of the system 
and delivery constraints provided by agricultural land development, although it is acknowledged that 
there may be some opportunities for change to increase the ability to deliver environmental flows.  
The proposed frequency of the 1,000 ML/d fresh component is set to match the frequency under 
current arrangements (85% of years), which is also similar to the frequency under without‐
development conditions (89% of years).  The main additional flow requirement is therefore the 
elevated baseflow component, which is aimed at providing appropriate conditions for the successful 
completion of recruitment processes.  It is acknowledged that the proposed frequency of this flow 
component (85% of years) exceeds the frequency under without‐development conditions (38% of 
years), and is only slightly greater than current‐arrangements (81% of years).  This reflects the high 
degree of regulation, particularly the delivery of irrigation water which has increased baseflows, and 
the frequency is considered appropriate to support environmental outcomes in a modified 
ecosystem. 

Waterbirds 

The Gwydir Wetlands are recognised as historically supporting some of the largest waterbird 
breeding colonies in the Basin.  These colonies include species listed as threatened both in NSW and 
nationally as well as listed on the JAMBA, CAMBA and ROKAMBA migratory bird agreements (NSW 
Department of Environment, Climate Change and Water 2011) (Appendix B). 
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The key waterbird breeding habitats in the Gwydir Wetlands are around floodplain waterholes, in‐
channel lagoons and floodplain wetlands and particularly those containing stands of marsh club‐
rush, cumbungi and lignum as well as coolibah and river red gum (NSW Department of Environment, 
Climate Change and Water 2011).  Additional areas which form key feeding habitats for waterbirds 
include freshwater meadows dominated by water couch and spike rush (NSW Department of 
Environment, Climate Change and Water 2011).  The ecological targets and associated flow 
indicators described for wetlands and vegetation communities are intended to maintain these key 
bird habitats in a condition suitable for successful bird breeding.  This is particularly relevant to the 
flow indicators between 45 and 150 GL. 

To breed successfully, colonial nesting waterbirds also need flooding of sufficient volume and 
duration to inundate colony sites and feeding areas for at least 4‐5 months between August and 
April (Marchant and Higgins 1990).  The MDBA anticipates that the larger flow indicators proposed 
for wetland habitats and vegetation communities (150 and 250 GL) will provide conditions suitable 
for colonial nesting waterbird breeding events.  As described in the Gwydir Wetlands Adaptive 
Environmental Management Plan (NSW Department of Environment, Climate Change and Water 
2011), suitable conditions for large‐scale waterbird breeding occur irregularly and depend on natural 
flooding, however in a small number of years it may be necessary for the various forms of 
environmental water to be used collectively to maintain the desired extent and depth of floodwaters 
and enable the breeding cycle to be completed. 

5.2.2 Mallowa Watercourse 

The indicators proposed for the Mallowa Watercourse management unit are aimed at providing 
flooding to the remaining lignum, coolibah and river red gum communities.  The limited extent of 
remaining flood‐dependent communities supports the adoption of indicators that aim to maintain all 
existing flood‐dependent communities. The watering requirements of lignum, coolibah and river red 
gum communities are shown in Table 8. 

It has been estimated that there are around 850 ha of flood‐dependent vegetation that could be 
inundated along Mallowa Creek using regulated flows (D Albertson 2011, pers. comm., 23 March).  
Detailed inundation mapping, such as that which has been undertaken for other parts of the Gwydir 
Wetlands has not been undertaken for Mallowa Watercourse.  Given this the MDBA has relied on 
broader volumetric estimates to determine the flows required to maintain the river red gum 
woodlands and river cooba‐ lignum shrublands.   

As reported in NSW Department of Environment, Climate Change and Water (2011) several attempts 
have been made to quantify volumes of water needed in the Gwydir system to maintain semi‐
permanent wetland vegetation.  Bennett and Green (1993) estimated that 100 GL for one month at 
Yarraman Bridge was needed to flood 20,000 hectares of semi permanent wetland.  McCosker and 
Duggin (1993) estimated volumes needed to inundate 13,500 and 42,000 ha for one to three 
months, proposing volumes of between 3.7 and 5.1 ML/ha in cool, wet conditions and 8.4 
to 17.4 ML/ha in hot, dry conditions.  NSW Department of Environment, Climate Change and Water 
(2010) analysis of inundation patterns of floods between 1988 and 2009 show that 80 GL for 60 days 
at Yarraman Bridge will inundate 15,500 hectares of flood‐dependent vegetation.   

This information indicates that depending on antecedent conditions, there are a range of volumes 
required to support flood‐dependent vegetation.  On the basis that the same flow/inundation 
relationships apply to the Mallowa Creek system, the MDBA has adopted 5 ML/ha (applied over a 3 
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month period) as being required in addition to the existing replenishment flow that is currently 
provided down Mallowa Creek as part of the Gwydir Regulated River Water Sharing Plan.  This flow 
would relate to the volumes required to support flood‐dependent vegetation during the hotter 
summer months.    

The considerable level of irrigation development in the Mallowa system limits the potential of 
regulating larger flows down the channel to inundate the wetland vegetation, because when flow 
rates exceed around 50 ML/d, much of this water is harvested.  If higher flows were considered, 
considerable losses would occur or on‐ground infrastructure changes would need to be undertaken. 

Table 11 outlines the proposed flow indicators for vegetation communities of Mallowa Watercourse. 
A volume of 4.5 GL at Mallowa Creek regulator gauge is proposed over a 92 day period, in addition 
to the existing replenishment flow, to support flood‐dependent vegetation during the hotter 
summer months. In addition to volumes delivered over the summer months, a further 5.4 GL in 
February to March and August and September would further provide maintenance flows to the 
flood‐dependent vegetation of the Mallowa Creek management unit.  

Frequencies of between 40 ‐50% of years (based on a long‐term average) have been specified to 
ensure that the remaining river cooba – lignum, and coolibah/river red gum are maintained in 
healthy, resilient and dynamic condition. 

The frequencies at which these flows are proposed exceed those that occurred under modelled 
without‐development conditions.  This is because the proposed flow indicators aim to deliver the 
required volume of water within the limits of regulated flow delivery, requiring a relatively low flow 
to be delivered over a long period of time.  Under without‐development conditions flows would 
have been more ‘flashy’ with high flow rates for short periods of time.  Owing to regulation of the 
watercourses, and adjacent agricultural land development, it is no longer possible to deliver flows in 
this pattern. 

5.2.3 Other biota 

There is little in the way of studies in the Gwydir examining flow‐ecology relationships with regard to 
other faunal groups. Nevertheless, the MDBA is confident that the specified environmental water 
requirements for floodplain wetlands and waterbirds will have valuable beneficial effects on the life‐
cycle and habitat requirements of amphibians, and water‐dependent reptiles and invertebrates. Key 
ecosystem functions associated with river and floodplain connectivity will also be enhanced. 

5.2.4 Proposed flow indicators  

The site‐specific flow indicators for the Gwydir Wetlands are set out in Table 11. Generally, the flow 
indicator component with the greatest level of uncertainty across the Basin is the definition of the 
desirable frequency of flows, expressed as the proportion of years an event is required. This 
uncertainty is due to a number of reasons. Firstly, it is likely that there are thresholds for many 
plants and animals beyond which their survival or ability to reproduce is lost, but the precise details 
of those thresholds are mostly unknown or where there is information (for instance river red gum 
communities) our knowledge is evolving. Secondly, vegetation communities are located across the 
floodplain and would have experienced significant variability in their inundation frequency under 
pre‐development conditions which subsequently makes specification of a single frequency metric 
deceptively certain. For many species and ecological communities the relationship between water 
provisions and environmental outcomes may not be threshold based, rather there could be a linear 
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relationship between flow and the extent of environmental outcomes or the condition of a 
particular ecological species/community.  

Recognising the degree of confidence in specifying a desirable frequency, ‘low–uncertainty’ and 
‘high–uncertainty’ frequency of flow events have been specified (Table 11). For the low–uncertainty 
frequency, there is a high likelihood that the environmental objectives and targets will be achieved. 
The lower boundary of the desired range is referred to here as the high uncertainty frequency. This 
is effectively the best estimate of the threshold, based on current scientific understanding, which, if 
not met, may lead to the loss of health or resilience of ecological communities, or the inability of 
species to reproduce frequently enough to sustain populations. The high–uncertainty frequencies 
attempt to define critical ecological thresholds. The high–uncertainty frequency is considered to 
indicate a level beyond which the ecological targets may not be achieved.  

For the Gwydir Wetlands the proposed inundation frequencies for wetlands and vegetation 
communities have been informed by the requirements of the dominant vegetation communities.  
Current understanding of these requirements is set out in Table 8, adapted from Roberts and 
Marston (2011).  

For waterbird breeding, in the absence of detailed studies, the MDBA has used its judgement to 
specify desired inundation frequencies for waterbird breeding that are consistent with the life cycle 
requirements of bird species and fall between the frequencies experienced in the without‐
development and current‐arrangements model runs.   

Two key factors dictate that waterbirds do not need to breed every year on the same river system 
(Scott 1997). Firstly, Australian waterbirds are highly mobile and their mobility over large spatial 
scales is a defining characteristic (Scott 1997; Overton et al. 2009). Most of the 80 odd species of 
(non‐vagrant) Murray‐Darling Basin waterbirds that use inland wetlands have broad Australia‐wide 
distributions and it is believed that individuals of most species are capable of dispersing at the scale 
of the continent (Overton et al. 2009). As such, prior to river regulation at least some individuals of 
the more mobile waterbird species have would have been able to seek suitable conditions for 
successfully breeding somewhere within the Basin in most years (Scott 1997).  

Secondly, it is not essential for waterbirds to breed every year to maintain sustainable populations 
as they are generally long‐lived (Scott 1997). Waterbirds become sexually mature at the age of one 
to two years and have a life expectancy ranging generally from 3‐4 years for ducks, up to 8 years for 
larger birds such as ibis (Scott 1997).  

The two key factors have informed the frequency of events for site‐specific flow indicators intended 
to support the habitat requirements of waterbirds, including provision of conditions conducive to 
successful breeding of colonial nesting waterbirds. Specifically, it is desirable to provide multiple 
opportunities for successful waterbird breeding within the range of their life expectancy. The 
proposed flow indicators are consistent with this rationale. 

For flow indicators associated with native fish, the rationale for the frequency of the proposed flow 
indicators is described in Section 5.2.1 above. 

It is recognised that periods between inundation events are an important consideration when trying 
to determine ecosystem resilience or thresholds of irreversible change. When investigating the 
environmental water requirements for the various sites, consideration was given to specifying a 
maximum period between events or metrics related to maximum dry. However, the literature 
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regarding the tolerance of various floodplain ecosystems to dry periods is limited. In addition where 
this information exists, recommended maximum dry intervals often conflicts with the maximum dry 
experienced under modelled without‐development conditions. 

Considering these issues, MDBA has not proposed a maximum dry period with the exception of a 
small number of sites across the Basin, which does not include the Gwydir Wetlands. Even so, the 
importance of maximum dry periods and their role in maintaining ecosystem resilience is 
recognised. Maximum dry periods between successful events is reported for hydrological modelling 
associated with the Gwydir Wetlands indicator site (see MDBA 2012) despite reducing the maximum 
period between events not being the primary objective of the modelling process. 

5.2.5 Other notes  

The nearest gauge upstream of the Gwydir Wetlands that can be used in flow modelling is the one at 
Yarraman Bridge.  This gauge has been used by previous environmental flow assessments and 
inundation mapping (i.e. NSW Department of Environment, Climate Change and Water (2010)).  It is 
also the location used by the MDBA for the proposed flow indicators. However, the long distance 
between this gauge and the wetlands (in excess of 55 km of river), combined with the presence of 
multiple channels and associated high‐flow losses, introduces uncertainties surrounding the 
representativeness of this gauge for flows entering the wetlands.   

6. Flow delivery constraints 
Basin‐wide environmental objectives have been developed within the context of being deliverable in 
a working river system that contains public and private storages and developed floodplains. To 
understand and assess the implications of constraints on the ability to achieve flow indicators at the 
Gwydir Wetlands, MDBA has drawn upon a combination of existing information (e.g. Water Sharing 
Plans, operating rules of water agencies, flood warning levels) and practical knowledge of river 
operators supported by testing using hydrological modelling.  

The watering requirements (and thus objectives) set out in Section 5 are met through an appropriate 
water delivery regime.  Implementation of a delivery regime is potentially subject to a number of 
constraints that may mean that environmental requirements are not met at all times. Examples of 
the constraints that apply to water delivery to the Gwydir systems are listed below. 

A major flow delivery constraint in the delivery of environmental water in the Gwydir system relates 
to channel capacity. Channel capacity varies considerably throughout the Lower Gwydir system, 
however capacity generally decreases in a downstream direction and particularly downstream of the 
“Raft”. The channel capacity of the Gwydir River downstream of the “Raft” is generally considered to 
be between 5,000 and 10,000 ML/d (Pietsch 2006). 

The environmental flow requirements of the Gwydir Wetlands are volumetrically based (i.e. a total 
flow volume of water delivered over a period of time). Modelling undertaken by MDBA suggests that 
these flow indicators can be met without increasing the current frequency of flows likely to exceed 
channel capacity in the lower sections of the Gwydir system.  

 

 



 

23 

Table 11 Site-specific ecological targets and associated flow indicators for the Lower Gwydir/Gingham Channel and Mallowa management units 

Site-Specific Ecological Targets 

Site-Specific Flow Indicators Without-development and baseline event 
frequencies 

Inflow 
required Duration Timing 

Proportion of years event 
required to achieve target 

Proportion of years 
event occurred under 
modelled-without-
development 
conditions 

Proportion of years 
event occurs under 
modelled  baseline 
conditions 

Low 
uncertainty 

High 
uncertainty 

Lower Gwydir/Gingham Channel management unit (Gwydir River at the Yarraman Bridge gauge) 

Provide a flow regime which ensures the current extent of 
native vegetation of the riparian, floodplain and wetland 
communities is sustained in a healthy, dynamic and 
resilient condition  

Provide a flow regime which supports the habitat 
requirements of waterbirds and is conducive to successful 
breeding of colonial nesting waterbirds 

Provide a flow regime which supports recruitment 
opportunities for a range of native aquatic species (e.g. 
fish, frogs, turtles and invertebrates) 

Provide a flow regime which supports key ecosystem 
functions, particularly those related to connectivity between 
the river and the floodplain 

45 GL total 
volume 

Over max 
60 days 

October to 
March 

90% 80% 67% 70% 

60 GL total 
volume 

Over max 
60 days 70% 60% 57% 63% 

80 GL total 
volume 

Over max 
60 days 50% 40% 50% 46% 

150 GL total 
volume 

Over max 
60 days 30% 20% 29% 20% 

250 GL total 
volume 

Over max 
60 days 12% 12% 14% 11% 

Provide a flow regime which supports recruitment 
opportunities for a range of native aquatic species (e.g. 
fish, frogs, turtles and invertebrates) 

150 ML/d 45 days Oct to Jan 85% 85% 38% 81% 

1,000 ML/d 2 days Oct to Jan 85% 85% 89% 85% 
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Site-Specific Ecological Targets 

Site-Specific Flow Indicators Without-development and current 
development event frequencies 

Inflow 
required Duration Timing 

Frequency-proportion of 
years event required to 
achieve target 

Proportion of years 
event occurred under 
modelled without-
development 
conditions 

Proportion of years 
event occurs under 
modelled baseline 
conditions 

Low 
uncertainty 

High 
uncertainty 

Mallowa management unit (Mallowa Creek regulator gauge) 

Provide a flow regime which ensures the current extent of 
native vegetation of the riparian, floodplain and wetland 
communities is sustained in a healthy, dynamic and 
resilient condition 

Provide a flow regime which supports key ecosystem 
functions, particularly those related to longitudinal 
connectivity 

5.4 GL total 
volume 120 days Feb/March 

to Aug/Sept 95% 95% 17% 91% 

4.5 GL total 
volume 92 days November 

to January 50% 40% 15% 1% 

Note: Multiplication of the flow by the frequency (proportion of years event required) does not translate into the additional volume of water the site needs to be 
environmentally sustainable.  This is because part of the required flow is already provided under baseline conditions. Additional environmental water required is 
the amount over and above the baseline flows. 
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It is envisaged that target flows and associated frequencies can generally be achieved using 
regulated releases from storage, or by supplementing tributary inflows with a regulated release from 
storage. However, in the Gwydir, achieving environmental flows is highly dependent on the capacity 
of river operations to deliver the required flows within the existing system constraints. Flow 
elements highlighted in blue in the two tables below are considered deliverable as mostly regulated 
flows under current operating conditions. Flow elements highlighted in brown require large 
unregulated flows and it is likely that these flows cannot currently be influenced by river operators 
due to river operating constraints. In the Lower Gwydir, the delivery of the 250 GL event will be 
challenging and will be highly dependent on large unregulated flows (Table 12). 

All flow indicators for the Mallowa Watercourse are likely to be deliverable as managed flows (Table 
13). 

 

Table 12 Site-specific flow indicators for the Gwydir Wetlands and the effect of system constraints 
(flows gauged at Yarraman Bridge on the Gwydir River) 

Site-specific ecological targets Site-specific flow indicators and constraints 

Provide a flow regime which ensures the current extent of native 
vegetation of the riparian, floodplain and wetland communities is 
sustained in a healthy, dynamic and resilient condition 

Provide a flow regime which supports the habitat requirements of 
waterbirds and is conducive to successful breeding of colonial nesting 
waterbirds 

Provide a flow regime which supports recruitment opportunities for a 
range of native aquatic species (e.g. fish, frogs, turtles and 
invertebrates) 

Provide a flow regime which supports key ecosystem functions, 
particularly those related to connectivity between the river and the 
floodplain 

A total in-flow volume of 45 GL during October & 
March for 80% of years 

A total in-flow volume of 60 GL during October & 
March for 60% of years 

A total in-flow volume of 80 GL during October & 
March for 40% of years 

A total in-flow volume of 150 GL during October & 
March for 20% of years 

A total in-flow volume of 250 GL during October & 
March for 12% of years 

 

 

Table 13 Site-specific flow indicators for the Mallowa Wetlands and the effect of system 
constraints 

Site-specific ecological targets Site-specific flow indicators and constraints 

Provide a flow regime which ensures the current extent of native 
vegetation of the riparian, floodplain and wetland communities is 
sustained in a healthy, dynamic and resilient condition 

Provide a flow regime which supports key ecosystem functions, 
particularly those related to connectivity between the river and the 
floodplain 

A total in-flow volume of 5.4 GL during February to 
March and August to September for 91% of years 

A total in-flow volume of 4.5 GL during November 
& January for 40% of years 
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Key to Tables 12 and 13 

 Achievable under current operating conditions 
Flow indicators highlighted in blue are considered deliverable as mostly regulated flows under current 
operating conditions. 

 Achievable under some conditions (constraints limit delivery at some times) 
Flow indicators highlighted in yellow are considered achievable when delivered in combination with tributary 
inflows and/or unregulated flow events. They may not be achievable in every year or in some circumstances, 
and the duration of flows may be limited to the duration of tributary inflows. 

 Difficult to influence achievement under most conditions (constraints limit delivery at most times) 
Flow indicators highlighted in brown require large flows that cannot be regulated by dams and it is not 
expected that these flows can currently be influenced by river operators due to the river operating constraints 
outlined above. 

7. Summary and conclusion 
The Gwydir Wetlands is a key environmental asset within the Basin and is an important site for the 
determination of the environmental water requirements of the Basin. Gwydir Wetlands is a 
hydrologic indicator site at which the MDBA has determined environmental water requirements, 
expressed as site‐specific flow indicators. Flow indicators facilitate the investigation of a long‐term 
inundation regime required to enable the achievement of site‐specific ecological targets at the 
Gwydir Wetlands and for the broader river valley and reach. Along with other site‐specific flow 
indicators developed across the Basin at other hydrological indicator sites, these environmental flow 
requirements were integrated within hydrological models to determine the ESLT. This process is 
described in further detail within the companion report on the modelling process ‘Hydrological 
modelling to inform the Basin Plan’ (MDBA 2012). 
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Appendix A 
Data used in producing hydrologic indicator site maps 

Data Dataset name Sourcea 

Basin Plan regions Draft Basin Plan Areas 25 May 2010 Murray–Darling Basin Authority (2010) 

Dam walls/barrages GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia 2006 

Gauges 100120 Master AWRC Gauges  

Icon sites Living Murray Indicative Icon Site Boundaries Murray–Darling Basin Commission 
(2007) 

Irrigation areas Combined Irrigation Areas of Australia Dataset Bureau of Rural Sciences (2008) 

Lakes GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Maximum wetland 
extents 

Wetlands GIS of the Murray–Darling Basin Series 2.0 
(Kingsford) 

Murray–Darling Basin Commission 
(1993) 

National parks/nature 
reserves  

Digital Cadastral Database New South Wales Department of 
Lands (2007) 

National parks/nature 
reserves 

Collaborative Australian Protected Areas Database — 
CAPAD 2004 

Department of the Environment, 
Water, Heritage and the Arts (2004) 

Nationally important 
wetlands 

Directory of Important Wetlands in Australia Spatial 
Database 

Department of the Environment, 
Water, Heritage and the Arts (2001) 

Ocean and landmass GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Ramsar sites Ramsar wetlands in Australia Department of the Environment, 
Water, Heritage and the Arts (2009) 

Rivers Surface Hydrology (AUSHYDRO version 1-6) Geoscience Australia (2010) 

Roads GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

State border GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

State forests Digital Cadastral Database New South Wales Department of 
Lands (2007) 

Towns GEODATA TOPO 250K Series 3 Topographic Data Geoscience Australia (2006) 

Weirs Murray–Darling Basin Weir Information System Murray–Darling Basin Commission 
(2001) 

Weirs 2 River Murray Water Main Structures Murray–Darling Basin Authority (2008) 

a Agency listed is custodian of relevant dataset; year reflects currency of the data layer. 
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Appendix B 
Species relevant to criteria 1 and 4: Gwydir Wetlands 

Species Recognised 
in 
international 
agreement(s)
1 

Environment 
Protection 
and 
Biodiversity 
Conservation 
Act 1999 
(Cwlth) 

Fisheries 
Managemen
t Act 2004 
(NSW) 

Threatened 
species 
conservatio
n Act 1995 
(NSW) 

Birds     

Australian bustard (Ardeotis australis)2, 3    E 

Barking owl (Ninox connivens)3    V 

Barn swallow (Hirundo rustica)4     

Black tern (Chlidonias niger)4     

Black-necked stork (Ephippiorhynchus asiaticus)3    E 

Blue-billed duck (Oxyura australis)2, 3    V 

Brolga (Grus rubicundus)2    V 

Brown treecreeper (Climacteris picumnus)2    V 

Bush stone-curlew (Burhinus grallarius)3    E 

Caspian tern (Hydroprogne caspia)4     

Cattle egret (Ardeola ibis)4     

Comb-crested jacana (Irediparra gallinacea)5    V 

Common tern (Sterna hirundo)4     

Diamond firetail (Stagonopleura guttata)2    V 

Eastern great egret (Ardea modesta)4     

Fork-tailed swift (Aspus pacificus)4     

Freckled duck (Stictonetta naevosa)2, 3    V 

Glossy black cockatoo (Calyptorhynchus lathami)2, 3    V 

Glossy ibis (Plegadis falcinellus)4     

Grass owl (Tyto capensis)3, 5    V 

Greenshank (Tringa nebularia)4     

Grey falcon (Falco hypoleucos)3    V 

Grey-crowned babbler (Pomatostomus temporalis)2, 

 

   V 

Hooded robin (Melanodryas cucullata)2, 3    V 

Jabiru (black-necked stork) (Ephippiorhynchus 
 

   V 

Latham’s snipe (Gallinago hardwickii)4     

Magpie goose (Anseranas semipalmata)2, 3    V 

Osprey (Pandion haliaetus)5    V 

Painted snipe (Rostratula benghalensis)2, 3  V  V 

Rainbow bee-eater (Merops ornatus)4     

Sharp-tailed sandpiper (Calidris acuminata)4     
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Species Recognised 
in 
international 
agreement(s)
1 

Environment 
Protection 
and 
Biodiversity 
Conservation 
Act 1999 
(Cwlth) 

Fisheries 
Managemen
t Act 2004 
(NSW) 

Threatened 
species 
conservatio
n Act 1995 
(NSW) 

Square-tailed kite (Lophoictinia isura)3    V 

Turquoise parrot (Neophema pulchella)3, 5    V 

White-throated needletail (Hirundapus caudacutus)4     

Fish     

Silver perch (Bidyanus bidyanus)2   V  

Mammals     

Little pied bat (Chalinolobus picatus)3    V 

Yellow-bellied sheathtail-bat (Saccolaimus 
 

   V 

Communities     

Aquatic ecological community of the Gwydir 

Wetlands4 

  E  

Coolibah – black box woodland of the northern 

riverine plains in the Darling Riverine Plains and 

Brigalow Belt South bioregions6 

   E 

Coolibah – Black Box Woodlands of the Darling 

Riverine Plains and the Brigalow Belt South 

bioregions 

 E   

Myall woodland in the Darling Riverine Plains, 

Brigalow Belt South, Cobar Peneplain, Murray–

Darling Depression, Riverina and NSW South 

Western Slopes bioregions5 

   E 

E = endangered   V = vulnerable 

1 Japan–Australia Migratory Bird Agreement, China–Australia Migratory Bird Agreement, or Republic of 
Korea – Australia Migratory Bird Agreement 

2 NSW Department of Environment, Climate Change and Water (2009a) 

3 NSW Department of Environment, Climate Change and Water (2009b) 

4 Taylor‐Woods and Jaensch (2006) 

5 NSW National Parks and Wildlife Service (1999) 

6 NSW Department of Environment, Climate Change and Water (2009a) 
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