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Introduction 

The Independent Expert Scientific Committee on Coal Seam Gas and Large Coal Mining 

Development (IESC) was established to provide advice to the Federal Minister for the Environment 

on potential water-related impacts of coal seam gas (CSG) and large coal mining developments. 

Bioregional assessments (BAs) are one of the key mechanisms to assist the IESC in developing this 

advice so that it is based on best available science and independent expert knowledge. 

Importantly, technical products from BAs are also expected to be made publicly available, 

providing the opportunity for all other interested parties, including community, industry and 

government regulators, to draw from a single set of accessible information. A BA is a scientific 

analysis, providing a baseline level of information on the ecology, hydrology, geology and 

hydrogeology of a bioregion with explicit assessment of the potential direct, indirect and 

cumulative impacts of CSG and coal mining development on water resources. 

The IESC has been involved in the development of Methodology for bioregional assessments of the 

impacts of coal seam gas and coal mining development on water resources (the BA methodology; 

Barrett et al., 2013) and has endorsed it. The BA methodology specifies how BAs should be 

undertaken. Broadly, a BA comprises five components of activity, as illustrated in Figure 1. Each BA 

will be different, due in part to regional differences, but also in response to the availability of data, 

information and fit-for-purpose models. Where differences occur, these are recorded, judgments 

exercised on what can be achieved, and an explicit record is made of the confidence in the 

scientific advice produced from the BA. 

The Bioregional Assessment Programme 

The Bioregional Assessment Programme is a collaboration between the Department of the 

Environment, the Bureau of Meteorology, CSIRO and Geoscience Australia. Other technical 

experts, such as from state governments or universities, are also drawn on as required. For 

example, natural resource management groups and catchment management authorities identify 

assets that the community values by providing the list of water-dependent assets, a key input. 

The Technical Programme, part of the Bioregional Assessment Programme, will undertake BAs for 

the following bioregions and subregions: 

¶ the Galilee, Cooper, Pedirka and Arckaringa subregions, within the Lake Eyre Basin bioregion  

¶ the Maranoa-Balonne-Condamine, Gwydir, Namoi and Central West subregions, within the 

Northern Inland Catchments bioregion  

¶ the Clarence-Moreton bioregion 

¶ the Hunter and Gloucester subregions, within the Northern Sydney Basin bioregion  

¶ the Hawkesbury-Nepean, Georges River and Wollongong Coast subregions, within the 

Southern Sydney Basin bioregion 

¶ the Gippsland Basin bioregion.  



 

2 | Context statement for the Central West subregion 

Technical products (described in the following section) will progressively be delivered throughout 

the Programme. 

 

Figure 1 Schematic diagram of the bioregional assessment methodology 

The methodology comprises five components, each delivering information into the bioregional assessment and building on prior 
components, thereby contributing to the accumulation of scientific knowledge. The risk identification and risk likelihood 
components are conducted within a bioregional assessment and may contribute to risk evaluation, risk assessment and risk 
treatment undertaken externally. 

Technical products 

The outputs of the BAs include a suite of technical products variously presenting information 

about the ecology, hydrology, hydrogeology and geology of a bioregion and the potential direct, 

indirect and cumulative impacts of CSG and coal mining developments on water resources, both 

above and below ground. Importantly, these technical products are publicly available, providing 
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the opportunity for all interested parties, including community, industry and government 

regulators, to draw from a single set of accessible information when considering CSG and large 

coal mining developments in a particular area. 

The information included in the technical products is specified the BA methodology. Figure 2shows 

the information flow within a BA. Table 1 lists the content provided in the technical products, with 

cross-references to the part of the BA methodology that specifies it. The red ovals in both Figure 2 

and Table 1 indicate the information presented for this technical product. 

This technical product is delivered as a report (PDF). Additional material is also provided, as 

specified by the BA methodology: 

¶ all unencumbered data syntheses and databases  

¶ unencumbered tools, model code, procedures, routines and algorithms 

¶ unencumbered forcing, boundary condition, parameter and initial condition datasets 

¶ the workflow, comprising a record of all decision points along the pathway towards 

completion of the BA, gaps in data and modelling capability, and provenance of data. 

The PDF of this technical product, and the additional material, are available online at the following 

website: <http://www.bioregionalassessments.gov.au>. 

  

http://www.bioregionalassessments.gov.au/
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About this technical product 

The following notes are relevant only for this technical product. 

¶ The context statement is a collation of existing information and thus in some cases figures 

are reproduced from other sources. These figures were not redrawn for consistency (with 

ǊŜǎǇŜŎǘ ǘƻ Ψƭƻƻƪ ŀƴŘ ŦŜŜƭΩ ŀǎ ǿŜƭƭ ŀǎ ŎƻƴǘŜƴǘύΣ ŀƴŘ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ǉǳŀƭƛǘȅ ǊŜŦƭŜŎǘǎ ǘƘŀǘ 

found in the source. 

¶ All reasonable efforts were made to provide all material under a Creative Commons 

Attribution 3.0 Australia Licence.  

¶ All maps created as part of this BA for inclusion in this product used the Albers equal area 

projection with a central meridian of 151° East for the Northern Inland Catchments 

bioregion and two standard parallels of ς18.0° and ς36.0°. 

 

Figure 2 The simple decision tree indicates the flow of information through a bioregional assessment 

The red oval indicates the information covered in this report. 
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Table 1 Technical reports being delivered as part of the Northern Inland Catchments Bioregional Assessment 

For each subregion in the Northern Inland Catchments Bioregional Assessment, technical products will be delivered as data, 
summaries and reports (PDFs) as indicated by Â in the last column of Table 1. Merged cells indicate that more than one product is 
reported in one report. The red oval indicates the information covered in this report. A suite of other technical and communication 
products ς such as maps, registers and factsheets ς will also be developed through the bioregional assessments. 

 Product 
code 

Information Section in the BA 
methodologya 

Report 

Component 1: 
Contextual 
information for the 
Central West 
subregion 

1.1 Context statement 2.5.1.1, 3.2 Â 

    1.2 Coal and coal seam gas resource assessment 2.5.1.2, 3.3 Â 

    1.3 Description of the water-dependent asset register 2.5.1.3, 3.4 Â 

    1.4 Description of the receptor register 2.5.1.4, 3.5 Â 

    1.5 Current water accounts and water quality 2.5.1.5 b 

    1.6 Description of the data register 2.5.1.6 

Â     

Component 2: 
Model-data analysis 
for the Central 
West subregion 

2.1 Observations analysis 2.5.2.1 

2.2 Statistical analysis and interpolation 2.5.2.2 

    2.3 Conceptual modelling 2.5.2.3, 4.3 Â 

    2.4 Two- and three-dimensional representations 4.2 c 

    2.5 Water balance assessment 2.5.2.4   Âb 

    2.6.1 Surface water numerical modelling 4.4 Â 

    2.6.2 Groundwater numerical modelling 4.4 Â 

232    2.7 Receptor impact modelling 2.5.2.6, 4.5 Â 

     

Component 3: 
Impact analysis for 
the Central West 
subregion 

3.1 Direct impacts 5.2.1 

Â 
3.2 Indirect impacts 5.2.2 

3.3 Cumulative impacts of mining 5.2.3 

3.4 Baseline for other sectors 5.2.4 

     Component 4: 
Risk analysis for the 
Central West 
subregion 

4.1 Risk register 2.5.4, 5.3 

Â 4.2 Risk identification 2.5.4, 5.3 

4.3 Risk analysis 2.5.4, 5.3 

     Component 5: 
Outcome synthesis 
for the Northern 
Inland Catchments 
Bioregional 
Assessment 

5.1 Synthesis of contextual information 2.5.5 

Â 
5.2 Synthesis of model-data analysis 2.5.5 

5.3 Synthesis of impact analysis 2.5.5 

5.4 Synthesis of risk analysis 2.5.5 

aBarrett et al. (2013) 
bProduct 1.5 (Current water accounts and water quality) will be included in the report for product 2.5 (Water balance assessment). 
cThe two- and three-dimensional representations will be delivered in products such as 2.3, 2.6.1 and 2.6.2. 
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1.1 Context statement for the 
Central West subregion 

The context statement summarises the current extent of knowledge on the ecology, hydrology, 

geology and hydrogeology of a bioregion. It provides baseline information that is relevant to 

understanding the regional context of water resources within which coal and coal seam gas mining 

development is occurring. Information is collated that is relevant to interpret the impact analysis, 

risk analysis and outcomes of the bioregional assessment. 

The context statement includes materially relevant characteristics of a bioregion that are needed 

to adequately interpret output from ecological, surface water and groundwater datasets and 

models, and from this develop improved knowledge of whole-of-system functioning. 

No new analysis or modelling is presented in the context statement; it is essentially a literature 

review of existing information. Thus, some figures are reproduced from other sources and the look 

and feel is not consistent with those produced in the Assessment. Likewise, results from different 

sources may use different methods or inconsistent units. 
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1.1.1  Bioregion 

The Central West subregion is part of the Northern Inland Catchments bioregion (Figure 3). The 

Northern Inland Catchments bioregion is located west of the Great Dividing Range in eastern 

Australia. It includes parts of the northern MurrayςDarling Basin in northern NSW and southern 

Queensland. Parts of the northern MurrayςDarling Basin that are not underlain by coal are not 

included. The Northern Inland Catchments bioregion adjoins the Clarence-Moreton bioregion in 

the north-east, and the Northern Sydney Basin bioregion in the south. It covers an area of about 

248,000 km2. 

The Central West subregion boundary was the same as the NSW Central West Catchment 

Management Authority boundary1 over the extent of the coal-bearing geological basins. The 

north-eastern boundary approximately follows the boundary between the Namoi river basin, 

outside the subregion, and the Castlereagh river basin, inside the subregion (Figure 28). East to 

west, the southern boundary follows the top of the Great Dividing Range across the geological 

Sydney Basin, then follows the southern extent of the geological Surat and Gunnedah basins. The 

western boundary follows the extent of the geological Surat Basin (Figure 16). 

                                                      

1 The Central West Local Land Services replaced the Central West Catchment Management Authority over the Central West subregion in January 
2014. Local Land Services regions are generally collations of local government areas, whereas catchment management authorities were based on 
surface water catchments. 
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Figure 3 Northern Inland Catchments bioregion and subregions 
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1.1.2 Geography 

Summary 

The Central West subregion, of the Northern Inland Catchments bioregion, is located within 

the MurrayςDarling Basin (MDB) in central NSW. It spans an area of 46,735 km2, extending 

from the plains around Dubbo across the low-lying alluvial plains of the Macquarie and 

Castlereagh river systems north-west to the Barwon River floodplains. Maximum and 

minimum elevations for the subregion itself are 1235 and 95 mAHD in the Warrumbungle 

Ranges and near Brewarrina, respectively. 

The main rivers draining the subregion are the Macquarie, Castlereagh and Bogan rivers. The 

headwaters of the Macquarie River, including the Cudgegong river basin and the Burrendong, 

Ben Chifley and Windamere dams that regulate river flows in the Macquarie river basin, lie 

outside the subregion. The southern part of the Bogan river basin is also outside the 

ǎǳōǊŜƎƛƻƴΦ ¢ƘŜ ǎǳōǊŜƎƛƻƴΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ǿŀǘŜǊ-dependent asset is the Macquarie Marshes, 

located toward the lower end of the river basin. There are very few wetlands in the 

Castlereagh river basin, but woodlands and shallow wetland complexes occur on some of the 

effluents in the lower river basin. 

The dominant soils on the Upper Darling Plains and Cobar Plains are grey and brown Vertosols 

and red Chromosols. The Vertosols are well-structured and have a good mix of pores for both 

transmitting and storing water, so plant growth on these soils is typically very good relative to 

other soil types and they are agriculturally very valuable. The main land and soil hazards in 

the subregion are soil salinity and waterlogging, structural decline, carbon decline, 

ŀŎƛŘƛŦƛŎŀǘƛƻƴ ŀƴŘ ǿƛƴŘ ŜǊƻǎƛƻƴΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƭŀƴŘ ƛǎ ōŜƛƴƎ ǳǎŜŘ Ψŀǘ ŎŀǇŀōƛƭƛǘȅΩΣ ƳŜŀƴƛƴƎ ǘƘŜ 

risk of degradation under current land use and management is low (NSW DECCW, 2010a). 

However soil acidification is widespread in the Dubbo-Coonabarabran area (NSW OEH, 

2013a).   

The subregion has undergone significant modification of its land cover, with an estimated 

62% of the land cleared of native vegetation. Much of the remnant vegetation occurs as a 

large number of small, isolated patches on the less fertile and productive soils and a smaller 

number of scattered larger reserved remnants. The 2010 State of the Catchment report for 

the Macquarie, Castlereagh and Bogan river basins (NSW DECCW, 2010c) rated the vegetation 

condition as fair and the pressures on land cover as moderate. The main pressures on 

vegetation extent and condition come from dryland agriculture. Intensive uses and irrigated 

agriculture and plantations have small, localised impacts around Dubbo and along the 

Macquarie River between Dubbo and the Macquarie Marshes. NSW recognises eight 

endangered ecological communities in the Central West subregion, five of which are listed as 

endangered and one as critically endangered ǳƴŘŜǊ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ Environment 

Protection and Biodiversity Conservation Act 1999.  

The subregion has a mean annual rainfall of 520 mm (1900 to 2011) and is characterised by 

hot summers and mild winters. 
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Dubbo is the major population centre for the subregion with a population of about 40,000. 

Coonabarabran, Coonamble, Gilgandra and Nyngan are smaller population centres within the 

subregion. Approximately 30% of the employed community outside of Dubbo works in the 

agriculture sector (ABS, 2011). The gross value of agricultural production in the Central West 

region in 2010 to 2011 was estimated at $1.37 billion. Regional tourism is also significant and 

the reported $1.13 billion in 2011 is from a much larger area than the subregion; perhaps a 

quarter to one-third of this could be attributed to the subregion. 

1.1.2.1 Physical geography 

The Central West subregion of the Northern Inland Catchments bioregion is located within the 

MurrayςDarling Basin (MDB) in central NSW. To the north, it is bounded by the Namoi subregion 

and a small section of the Maranoa-Balonne-Condamine subregion to the north-west. It abuts the 

Hunter subregion to the east (Figure 3). The southern and western boundaries of the subregion 

correspond to the aquifer extents of the Oxley Basin, Great Artesian Basin, Great Artesian Basin 

Alluvial and Lower Macquarie Alluvium groundwater management areas, which is as far as the 

coal-bearing geology extends. 
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Figure 4 Topography of the Central West subregion, generated from three second digital elevation model (DEM) 

Source data: 3 second Shuttle Radar Topography Mission (SRTM) derived elevation model (DEM) version 1.0 (Geoscience Australia, 
2011a) 

The Central West subregion spans an area of 46,735 km2. It extends from the plains around Dubbo 

across the low-lying alluvial plains of the Macquarie and Castlereagh river systems north-west to 

the Barwon River floodplains. Maximum and minimum elevations for the subregion are 1235 and 

95 mAHD in the Warrumbungle Ranges (east of Coonabarabran) and near Brewarrina, respectively 

(Figure 4). 

The Macquarie, Castlereagh and Bogan rivers are the main rivers draining the subregion. The 

Talbragar River joins the Macquarie River just downstream of Dubbo and is also within the 

subregion, including its headwaters around Coolah, west of the Hunter River divide. The 

headwaters of the Macquarie River, including the Cudgegong river basin and the Burrendong, Ben 

Chifley and Windamere dams that regulate river flows in the Macquarie river basin, lie outside the 

subregion. The southern part of the Bogan river basin is also outside the subregion.  
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The Macquarie River is formed by the joining of the Campbell and Fish rivers that drain a high 

plateau area near Oberon in the Great Dividing Range (Figure 4). The river flows northward 

through steep, confined valleys to Burrendong Dam upstream of Wellington. The Cudgegong River 

also flows into Burrendong Dam. Downstream of the dam, the Macquarie River continues in a 

north-west direction through Wellington, into the subregion near Dubbo and on to Narromine. It 

is joined by several major tributaries in this section. Beyond Narromine, a complex system of 

anabranches and distributary creeks connect the Macquarie, Darling and Bogan rivers. More detail 

ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ƘȅŘǊƻƭƻƎȅ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ {ŜŎǘƛƻƴ мΦмΦрΦ ¢ƘŜ ǎǳōǊŜƎƛƻƴΩǎ Ƴƻǎǘ important water-

dependent asset is the Macquarie Marshes, located toward the lower end of the subregion 

(Section 1.1.7, Figure 37).  

The Castlereagh River rises in the Warrumbungle Ranges in the north of the subregion and flows 

east to Coonabarabran, then south to Binnaway, before sweeping around to the north-west where 

it enters the Macquarie River north of Carinda. It is unregulated and has no major storages. In its 

lower reaches, many smaller creeks combine with the Castlereagh to form an extensive floodplain 

that carries water from the Castlereagh to the Barwon River during floods. There are very few 

wetlands in the Castlereagh river basin, but woodlands and shallow wetland complexes occur on 

some of the effluents in the lower river basin. 

Dubbo is the major population centre for the subregion with a population of about 40,000. 

Coonabarabran, Coonamble, Gilgandra, Narromine and Nyngan are smaller population centres 

within the subregion. Approximately 30% of the employed community outside of Dubbo works in 

the agriculture sector (ABS, 2011).  

The subregion has a mean annual rainfall of 520 mm (1900 to 2011) and is characterised by hot 

summers and mild winters (see Section 1.1.2.3 for more details). 

1.1.2.1.1 tƘȅǎƛƻƎǊŀǇƘƛŎ ǊŜƎƛƻƴǎ 

Physiographic regions are defined by a suite of landforms which have evolved in response to a 

specific combination of climate and geologic controls (Jennings and Mabbutt, 1986). While the 

mapping criteria relate to landform attributes, the resultant mapped units can be described in 

terms of landform, underlying geology, regolith and soils (Pain et al., 2011). 

The Central West subregion is dominated by the Upper Darling Plains physiographic region 

(Figure 5), which is characterised by branching rivers incised into a regolith of predominantly 

alluvial sediments (>50%) with minimal saprolite (<20%) (Pain et al., 2011). Saprolite refers to in 

situ weathered rock, whereas alluvial sediments indicate depositional environments, where the 

regolith comprises transported sediments. To the east of Gilgandra and taking in the Talbragar 

catchment is the Mitchell Slopes physiographic region. This is a transitional landscape from 

tablelands, stepping down the slopes and breaking into detached hills. The regolith is dominated 

by highly weathered bedrock and residual materials with smaller areas of moderately weathered 

bedrock. The Merriwa Plateau region around Coolah is characterised by rolling hills on a basalt 

upland with sandstone cliffs. The regolith is moderately weathered to highly weathered bedrock. 

The dissected volcanic outcrops of the Warrumbungle Peaks near Coonabarabran form a small 

physiographic region with a soil-on-bedrock regolith (Pain et al., 2011).  
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The shift from tableland and slopes regions to the floodplains of the Upper Darling Plains is 

associated with a change in the dominant soil types and native vegetation communities (see 

Section 1.1.2.1.2 and Section 1.1.2.1.3). 

 

Figure 5 Physiographic regions of the Central West subregion  

As defined in Pain et al. (2011) 
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1.1.2.1.2 Soils and land capability 

The subregion comprises a wide range of soil types (Figure 6), but the dominant soils on the Upper 

Darling Plains and Cobar Plains are grey and brown Vertosols and red Chromosols (Australian Soil 

Classification system, Isbell, 2002) (Table 2). The Vertosols are clay soils with shrink-swell 

properties that exhibit strong cracking when dry. From an agricultural perspective, they are well-

structured and have a good mix of pores for both transmitting and storing water, so plant growth 

on these soils is typically very good relative to other soil types. Because Vertosols can be worked 

under a very narrow range of moisture conditions, they are better suited to irrigated crops such as 

cotton, wheat, sorghum and rice than rain-fed crops. Chromosols exhibit a strong texture contrast 

between the upper and lower horizons. They are among the most widespread soils used for 

agriculture in Australia, particularly those with red subsoils (Isbell, 2002). A narrow belt of 

Dermosols occur along the Macquarie channel, which have structured horizons at depth, but lack 

strong texture contrast between upper and lower horizons. They can be hard to differentiate from 

Vertosols. Other significant soils in the subregion are Sodosols (soils with strong texture contrast 

between the upper soil horizons and the lower sodic horizons) and Ferrosols (soils having high free 

iron and generally high clay content), both of which occur extensively in the Castlereagh and 

Talbragar catchments, and Tenosols (soils with weak pedologic organisation apart from the upper 

horizon) around Dubbo. Sodic soils have disproportionately high levels of sodium ions, which make 

them inherently unstable. They disperse readily in water and are, hence, highly erodible. They 

impede water infiltration, reduce water holding capacity, and ultimately limit plant growth.  

Soil condition is the ability of soil to deliver a range of essential services, including habitat for soil 

biota, nutrient cycling, water retention and primary production. In the most recent systematic 

state wide assessment of NSW soil health, commenced in 2008 under the NSW Natural Resources 

Monitoring, Evaluation and Reporting Strategy 2010ς2015 (NSW DECCW, 2010d), soil condition on 

the Lower Darling Plains and Cobar Plains was assessed as generally good (that is, a small loss of 

condition relative to a reference condition for a range of soil indicators), but on the Sodosols and 

red Chromosols of the Mitchell Slopes, soil condition was generally assessed as fair (that is, 

noticeable loss of soil function relative to a reference condition), with some indicators giving a 

poor rating (NSW DECCW, 2010b). The main land and soil hazards in the subregion are soil salinity 

and waterlogging, structural decline, carbon decline, acidification and wind erosion. Salinity 

reflects an accumulation of salt in the soil or on the ground surface, with the potential to cause 

profound terrestrial and aquatic ecosystem damage, including massive erosion. It is commonly 

associated with waterlogging and sodic soils, and is a problem in the region around Dubbo and 

towards Coonabarabran. Structural decline and carbon decline are issues for the Lower Darling 

Plains soils. 

Land capability is the inherent physical capacity of the land to sustain long-term land uses and 

management practices without degradation to soil, land, air and water resources (Dent and Young, 

1981). The land and soil capability classification scheme takes account of limitations for 

sustainable use arising from water erosion, wind erosion, salinity, topsoil acidification, shallow 

soils/rockiness, soil structure decline, waterlogging and mass movement (NSW OEH, 2012). 

Figure 7 shows land and soil capability classifications for the Central West subregion based on the 

most limiting hazard. Much of the Upper Darling Plains is classed as land and soil capability Classes 

2 and 3. Class 2 indicates very good cropping land with fertile soils and short, low slopes. 
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Limitations can be managed with readily available, easy to implement management practices. 

Class 3 is capable of supporting most land uses, but more intensive management practices are 

needed to avoid moderate-severity degradation from water erosion, wind erosion, soil 

acidification, salinisation, structural decline and/or loss of organic carbon. In the Warrumbungle 

and Liverpool ranges, land and soil capability Classes 5, 6 and 7 are more extensive, reflecting the 

steeper terrain. These lands can support a variety of low intensity land uses, such as grazing, 

forestry and nature conservation. On the Vertosols in the west of the region, significant areas of 

Class 6 and 7 lands reflect vulnerability to wind erosion. Highly specialised management practices 

can overcome some limitations to cropping on Class 5 land, but Classes 6 and 7 indicate low to 

very low capability land, best suited to light grazing, forestry and nature conservation (NSW OEH, 

2012). In 2009, the former Central West Catchment Management Authority and the former NSW 

Department of Environment, Climate Change and Water assessed the extent to which land was 

being used within capability in the former Central West catchment management area. In the 

ǎǳōǊŜƎƛƻƴΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƭŀƴŘ ƛǎ ōŜƛƴƎ ǳǎŜŘ Ψŀǘ ŎŀǇŀōƛƭƛǘȅΩΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘŜ Ǌƛǎƪ ƻŦ ŘŜƎǊŀŘŀǘƛƻƴ 

under current land use and management is low (NSW DECCW, 2010a). However, acidification, the 

trend towards increasingly acid soils, caused by inappropriate management practices (for example 

from over-intensive use, allowing excessive leaching, overuse of nitrogen fertilisers and 

insufficient use of lime) is widespread in the Dubbo-Coonabarabran area (DECWW, 2010a).   

Table 2 Soils, classified using Australian Soil Classification (Isbell, 2002) 

ASC soil class Percentage of total 
area of subregion 

(%) 

Vertosols 41% 

Chromosols 27% 

Sodosols 14% 

Ferrosols 5% 

Tenosols 4% 

Kurosols 3% 

Kandosols 3% 

Dermosols 2% 

Rudosols 1% 
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Figure 6 Soils classified using the Australian Soil Classification  

Source data: National Soil Grids (ASRIS, 2011) 
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Figure 7 Land and soil capability  

Source data: Land and Soil Capability mapping of NSW (NSW OEH, 2013a) 

1.1.2.1.3 Land cover 

Figure 8 shows the land cover for the subregion in 2008, based on remotely sensed Enhance 

Vegetation Index (EVI) data from the Moderate Resolution Imaging Spectroradiometer (MODIS) on 

the Terra and Aqua satellites that are post-processed to convert vegetation greenness to a land 

cover type (Geoscience Australia, 2011b). In the area up-catchment of Dubbo, Gilgandra and 

Coonabarabran, there are extensive areas of open woodland and scattered trees among pasture 

lands. In the north and west, cropping and pasture lands dominate, with areas of scattered to 
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sparse tree cover along distributary channels and in the Macquarie Marshes. Table 3 summarises 

the extents of different land cover types. 

The region has undergone significant modification of its land cover, with an estimated 62% of the 

land cleared of native vegetation. This has included reducing much of the cover to a large number 

of small, isolated remnants on the less fertile and productive soils, and a smaller number of 

scattered larger reserved remnants (CW CMA, 2013). Across the subregion, there is a trend of 

increasing native vegetation cover from south-east to north-ǿŜǎǘ όDƻƭŘƴŜȅ Ŝǘ ŀƭΦΣ нллтύΦ Ψbƻƴ-

ƴŀǘƛǾŜΩ ŀƴŘ ΨƴŀǘƛǾŜκƴƻƴ-ƴŀǘƛǾŜ ƳƻǎŀƛŎΩ ƭŀƴŘ ŎƻǾŜǊǎ ŘƻƳƛƴŀǘŜ ǘƘŜ ƴƻǊǘƘ-south swathe of land 

ōŜǘǿŜŜƴ 5ǳōōƻ ŀƴŘ bȅƴƎŀƴΦ ΨLƴǘŀŎǘ ƴŀǘƛǾŜΩ ǾŜƎŜǘŀǘƛƻƴ ŎƻǾŜǊ ǇŜǇǇŜǊǎ ǘƘƛǎ ŀǊŜŀ ōǳǘ ōŜŎƻƳŜǎ ƳƻǊŜ 

extensive and dominant in the north-west of the subregion (NSW DECCW, 2010c). There are 

ǎƛȊŀōƭŜ ǘǊŀŎǘǎ ƻŦ ΨƛƴǘŀŎǘ ƴŀǘƛǾŜΩ ǾŜƎŜǘŀǘƛƻƴ ƴƻǊǘƘ-east of Dubbo and on the Warrumbungle Ranges 

around Coonabarabran, both of which are managed for conservation and not subject to severe 

pressures.  

Table 3 Area and percentage of subregion for each land cover type in Central West subregion 

Land cover class Area  

(km2) 

Percentage of 
subregion (%) 

Pasture and crops 23,436 50.1% 

Trees ς Sparse 14,672 31.4% 

Trees ς Open 5,580 11.9% 

Tussock grasses 1,708 3.7% 

Trees ς Scattered 705 1.5% 

Hummock grasses 247 0.5% 

Shrubs 136 0.3% 

Trees ς Closed 147 0.3% 

Inland water bodies and wetlands 71 0.2% 

Chenopods 27 0.1% 

Sedges 4 0.0% 
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Figure 8 Land cover in the Central West subregion 

Source data: The national dynamic land cover dataset (Geoscience Australia, 2011b) 
The methods used to produce the land cover map are not very sensitive to use of irrigation water and irrigated land covers are 
often mapped as rain-fed covers. For irrigated land covers, the land use map (Figure 9) should be consulted. 

The 2010 State of the Catchment report for the Macquarie, Castlereagh and Bogan river basins 

(NSW DECCW, 2010c) rated the vegetation condition as fair and the pressures on land cover as 

ƳƻŘŜǊŀǘŜΦ !ŎǊƻǎǎ ǘƘŜ ǊŜƎƛƻƴΣ ƻƴƭȅ н҈ ƻŦ ƭŀƴŘ ŎƻǾŜǊ ƛǎ ŘŜŜƳŜŘ ΨǊŜǎƛŘǳŀƭΩΣ ǊŜŦŜǊǊƛƴƎ ǘƻ ƴŀǘƛǾŜ 

vegetation community structure, composition and regenerative capacity that is intact and has not 

undergone significant perturbation from land use or land management practices. A further 25% of 

ƭŀƴŘ ŎƻǾŜǊ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨƳƻŘƛŦƛŜŘΩΣ ƳŜŀƴƛƴƎ ƴŀǘƛǾŜ ǾŜƎŜǘŀǘƛƻƴ ŎƻƳƳǳƴƛǘȅ ǎǘǊǳŎǘǳǊŜΣ ŎƻƳǇƻǎƛǘƛƻƴ 

and regenerative capacity is intact, but the community has been perturbed by land use and 

management practices. The remaining 73% of the region comprises transformed and replaced 
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land covers, which reflect varying degrees of modification that compromise the ability of the 

native vegetation cover to recover or re-establish. The main pressures on vegetation extent and 

condition come from dryland agriculture and plantations (76%). Intensive uses (2%) and irrigated 

agriculture and plantations (1%) have small, localised impacts around Dubbo and along the 

Macquarie River between Dubbo and the Macquarie Marshes. 

Of the remnant vegetation, there are large areas of dry sclerophyll forest north of Dubbo 

dominated by box, red gum and ironbark trees with a sub-canopy of cypress pine. These forests 

are a southern extension of the Pilliga scrub community that have formed on alluvial sediments 

washed out from the surrounding sandstone ranges. The lower part of the Macquarie river basin is 

dominated by riverine and floodplain woodlands with river red gum trees along the watercourses 

and black box trees dominant on the floodplain (Green et al., 2011).  

The subregion boasts the Macquarie Marshes, which span an area of 2000 km2 of floodplain 

between Marebone Weir and Carinda in the north-west of the subregion. Owing to their size, 

diversity of wetland types, extent of wetland communities and large-scale colonial waterbird 

breeding events, they are nationally and internationally important. The southern marshes consist 

of a series of individual wetland systems, including Back, Buckiinguy, Monkey and Monkeygar 

swamps and Mole Marsh. The northern marshes consist of extensive areas of common reed and 

river red gum woodlands (CSIRO, 2008). The Ramsar listed part of the Marshes covers 19,850 ha 

and includes the Macquarie Marshes Nature Reserve plus two additional areas of private property 

land (NSW OEH, 2013b). 

Eight endangered ecological communities, listed under the NSW Threatened Species Conservation 

Act 1995, occur within this subregion. On 13 August 2013, the wetlands and inner floodplains of 

the Macquarie Marshes were listed by the Commonwealth under the Environment Protection and 

Biodiversity Conservation Act 1999 (EPBC Act) as critically endangered. The EPBC Act also protects 

the critically endangered natural grasslands on basalt and fine-textured alluvial plains of northern 

NSW and southern Queensland that occur in the subregion. More information on the ecology of 

the subregion can be found in Section 1.1.7. 

1.1.2.2 Human geography 

1.1.2.2.1 Population 

It is difficult to put an exact figure on the population of the Central West subregion as the area 

does not align well with the more usual reporting areas (river basins, local government areas 

(LGAs), statistical local areas, etc.). The subregion contains significant parts of the Bogan, 

Coonamble, Dubbo, Gilgandra, Narromine, Walgett, Warren and Warrumbungle LGAs, with small 

segments of Wellington, Parkes, Lachlan, Mid-Western Regional, Upper Hunter and Brewarrina 

LGAs. The 2011 Population Census for the eight larger LGAs gives a combined population almost 

79,000 people, of whom 51% (40,500) live in the Dubbo LGA. Coonabarabran (2575), Narromine 

(3790), Coonamble (2445), Gilgandra (2665) and Warren (1525) urban centre localities (ABS, 2011) 

account for another 9200 (12%).  The population density varies from 11.8 persons/km2 (Dubbo 

LGA) to 0.2 persons/km2 (Bogan and Walgett LGAs).  
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In the Australian Bureau of Statistics (ABS, 2011) census, 12 to 14% of the population in the 

Dubbo, Gilgandra, Warren and Bogan LGAs indicated they were of Indigenous origin, with a slightly 

lower proportion (9%) in the Warrumbungle LGA. In Narromine, Walgett and Coonamble, 

Indigenous people comprise 20%, 28% and 30% of the population, respectively. 

Results of a survey of economic sustainability and social wellbeing in the Macquarie, Castlereagh 

and Bogan river basins, taken as part of the NSW State of the Catchments reporting (NSW DECCW, 

2010e), showed that economic sustainability and social wellbeing vary across the region. 

Respondents considered regional centres and the upper catchment (that is, outside of the 

subregion) to be faring well, while Indigenous communities were faring less well. There were 

concerns about the declining number of people in commercial agriculture (10% decline in 

employment between 1996 and 2006), the rising costs of farm inputs and reduced farm incomes 

and rural subdivisions impinging on agricultural land. Mining was seen as beneficial for the local 

economy, but creates greater competition for water and farm labour. 

1.1.2.2.2 Economic activity 

Approximately 32,450 people are employed in the eight main LGAs in the Central West subregion. 

Table 4 summarises the main sectors of employment for the subregion (based on national regional 

profile data by LGA (ABS, 2011)). 15% of the employed population work in agriculture2, although if 

Dubbo town is excluded from the statistic, it is closer to 30% across the subregion. In Dubbo, 

health care and social services, retail, education and training and public administration and safety 

account for 44% of employment. These sectors account for 36% of employed people in the wider 

area. Mining accounts for 1.4% of regional employment.  

The gross value of agricultural production in the Central West region in 2010 to 2011 was 

estimated at $1.37 billion, of which $117 million (8.5%) was from cotton, $555 million (40.5%) 

from cereal and legume crops and $513 million (37%) from livestock products and $67 million (5%) 

from oil seeds (ABS, 2012). 

Regional tourism figures for the Central West region (DNSW, 2013) report that in 2012 visitors to 

the region brought in $1.136 billion. The reporting region for this figure is considerably wider than 

the subregion and includes Lachlan river basin and the Upper Macquarie catchment, in which 

towns like Bathurst, Orange, Mudgee and Cowra would command a significant proportion of that 

revenue. For the four years to September 2011, the Dubbo LGA averaged $175 million/year from 

visitors, Warrumbungle LGA averaged $36 million, Walgett LGA $30 million, and Gilgandra LGA 

$11 million (DNSW, 2013). 

  

                                                      

2 The ABS Census defines a category of employment as Agriculture, forestry and fishing. It is assumed that in the Central West subregion, forestry 
and fishing are not significant in this statistic. 
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Table 4 Employment profile for the Central West subregion, expressed by sector as percentage employed. Data are 

from the National Regional Profile 2007 to 2011 

Industry Dubbo LGA 

% 

Other LGAs 

% 

Combined 
% 

Arts and recreation services 1.6% 1.0% 1.3% 

Accommodation and food services 7.3% 5.5% 6.6% 

Administrative and support services 2.5% 1.9% 2.2% 

Agriculture, forestry and fishing 3.3% 29.6% 15.0% 

Construction 7.4% 4.7% 6.3% 

Education and training 9.3% 9.3% 9.4% 

Electricity, gas, water and waste services 1.5% 1.4% 1.5% 

Financial and insurance services 2.4% 0.9% 1.8% 

Health care and social assistance 14.8% 11.3% 13.4% 

Information media and telecommunications 1.1% 0.4% 0.8% 

Manufacturing 6.8% 2.9% 5.2% 

Mining 0.9% 1.9% 1.4% 

Professional, scientific and technical services 4.3% 2.6% 3.6% 

Public administration and safety 7.5% 7.0% 7.3% 

Rental, hiring and real estate services 1.4% 0.5% 1.0% 

Retail trade 12.5% 8.7% 11.0% 

Transport, postal and warehousing 4.9% 4.4% 4.7% 

Wholesale trade 4.1% 2.8% 3.5% 

Other services 4.7% 3.1% 4.1% 

Source: ABS (2014)  
¢ƘŜ ǎƛȄ ΨhǘƘŜǊΩ ƭƻŎŀƭ ƎƻǾŜǊƴƳŜƴǘ ŀǊŜŀǎ ό[D!ǎύ ŀǊŜ .ƻƎŀƴΣ /ƻƻƴŀƳōƭŜΣ DƛƭƎŀƴŘǊŀΣ bŀǊǊƻƳƛƴŜΣ ²ŀǊǊŜƴ ŀƴŘ ²ŀǊǊǳƳōǳƴƎƭŜΦ  

 

1.1.2.2.3 Land use 

Land use in the subregion is dominated by extensive agriculture with 63% of the subregion area 

used for grazing on natural and modified lands and 23% for cropping. Forestry, conservation and 

other natural environments account for about 10% of the subregion area. While economically 

important, irrigated cropping covers only 2% of the valley. Cotton is the main irrigated crop, but 

wheat and cereals, fodder and pasture, lucerne, oilseeds and vegetables are also grown. Table 5 

summarises land use in the subregion. 

Three land use zones can be distinguished in Figure 9. In the north-west, around the Macquarie 

Marshes, grazing on natural vegetation dominates production systems. Through the central 

subregion, grazing on modified pastures and cropping systems intermingle, with grazing on 

modified pastures becoming more dominant in the east and around Nyngan. In the eastern third, 
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grazing on modified pasture lands predominates, but with extensive areas of minimal use lands. 

North-east of Dubbo and south of Gilgandra there are sizable areas of production forestry, as well 

as north-east of Coonamble on the border with the Namoi subregion. The Macquarie Marshes, 

Warrumbungle Ranges and a small belt of land in the upper Talbragar catchment on the Namoi-

Hunter divide are used for nature conservation. The lands around Dubbo are a focus for intensive 

land uses. 
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Figure 9 Land use in the Central West subregion 

Source data: Catchment scale land use mapping for Australia update November 2012 (ABARES, 2012) 
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Table 5 Land use areas in the Central West subregion  

Land Use Area  

(km2) 

Percentage 

Grazing modified pastures 21321.8 45.6% 

Cropping 9,896.6 21.2% 

Grazing natural vegetation 7,898.1 16.9% 

Conservation and natural environments 3,381.9 7.2% 

Production forestry 1,245.0 2.7% 

Irrigated cropping 946.2 2.0% 

Residential, manufacturing, utilities, transport, services 767.8 1.6% 

Water 698.5 1.5% 

Land in transition 473.7 1.0% 

Plantation forestry 49.3 0.1% 

Grazing irrigated modified pastures 34.0 0.1% 

Mining 9.0 0.0% 

Irrigated horticulture 8.2 0.0% 

Intensive production 3.9 0.0% 

Horticulture 0.5 0.0% 

Source: ABARES (2012) 

In late 2012, the NSW Government introduced its Strategic Regional Land Use Policy to protect 

valuable residential and agricultural land across the State from the impacts of mining and coal 

seam gas activity (NSW Government, 2014). Information was released in January 2014, identifying 

the areas of Biophysical Strategic Agricultural Land ς land of high quality soil and water resources 

capable of supporting high levels of agricultural production ς across NSW, which are deemed 

ƴŜŎŜǎǎŀǊȅ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǎǘŀǘŜΩǎ Ϸмн ōƛƭƭƛƻƴ ǇŜǊ ȅŜŀǊ ŀƎǊƛŎǳƭǘǳǊŀƭ ƛƴŘǳǎǘǊȅΦ hǘƘŜǊ Ŏƻŀƭ ǎŜŀƳ Ǝŀǎ 

exclusion zones were also identified (Figure 10).  
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Figure 10 Coal seam gas exclusion zones in the Central West subregion 

Source data: Strategic Agricultural Lands (NSW Government, 2013) 

1.1.2.2.4 Indigenous heritage 

The Macquarie river basin formed part of the lands originally occupied by the Wiradjuri, Wailwan, 

Wongaibon and Ngemba Aboriginal nations. The name Wiradjuri means 'people of the three 

rivers' and refers to the Macquarie, Lachlan and Murrumbidgee rivers, which were the primary 

source of food for the Wiradjuri people. The Wailwan people inhabited the area between 

Gilgandra and Brewarrina, centred around the town of Warren and including the Macquarie 

Marshes. The Wongaibon people occupied lands to the west of Nyngan in the west of the 

subregion.  

Terramungamine Aboriginal Place, near Dubbo, is the only Indigenous burial ground listed under 

section 86(4) of the NSW National Parks and Wildlife Act 1974 (NPW Act), which protects listed 

sites from harm or desecration. The area is covered by the Terramungamine Indigenous Land Use 
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Agreement and is managed by Dubbo City Council. Scarred trees, grinding groves, Indigenous 

burials and other Indigenous objects can be found there. There are other significant Indigenous 

sites near Narromine, north-west of Nyngan and north-east of Coonabarabran, that are located 

outside the subregion. 

1.1.2.3 Climate 

The climate of the subregion is characterised by hot, dry summers and cool winters. Maximum 

temperatures average 32 to 34 °C through the summer and 16 to 18 °C through the winter, while 

minimum temperatures are typically about 17 to 19 °C in summer and 5 °C through winter 

(Figure 11). Using the Köppen climate classification, the north-west is classed as hot and 

persistently dry. There is a narrow subtropical belt with no dry season through the centre of the 

subregion (Nyngan to Coonamble), and in the south and east the climate is temperate with no dry 

season and hot summers. 

The mean annual rainfall of the subregion is 500 mm. Across the subregion, it ranges from 

1070 mm/year in the Warrumbungle Ranges to 440 mm/year in the north-west. Higher mean 

rainfall also occurs in the hills east of Coolah. At Dubbo, mean rainfall is 575 mm/year and at 

Nyngan in the west it is 450 mm/year (Figure 13). The headwaters of the Macquarie River have 

been included in Figure 13 to show rainfall in the higher runoff yielding areas of the surface water 

basin. Figure 12 shows the annual time series of rainfall from 1900 to 2011 for the subregion. The 

annual mean for this period is 520 mm, but it can be seen that there is considerable variability 

with a low of 260 mm in 1902 during the federation drought and a maximum of 1160 mm in 1950. 

The orange line shows the low frequency trend for the record. The years between 1900 and 1946 

were on average drier (455 mm/year) than the latter half of the 20th century (565 mm/year). The 

millennium drought is weakly evident in the subregion with the rainfall mean of 490 mm/year for 

2002 to 2009 being 30 mm/year less than for the full record. Rainfall is summer-dominant, varying 

from 175 mm (60 mm/month) for the December to February period to 115 mm (40 mm/month) 

between June and August (Figure 11). 

(a)       (b) 

 

Figure 11 Mean monthly rainfall and potential evapotranspiration (a) and mean monthly maximum and minimum 

temperatures (b) over the subregion 

Source data: derived from (i) Mean monthly and mean annual rainfall data (BoM, 2013a) and (ii) Mean monthly and mean annual 
maximum, minimum and mean temperature data (Bureau of Meteorology, 2013b) 
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Potential evapotranspiration (PET) was calculated on a daily time step using the Penman method 

with a wind spline for the period 1981 to 2012. The spatial pattern of mean annual PET for this 

period is shown in Figure 14, including the headwaters of the Macquarie River which are outside 

the subregion. Mean annual PET ranges from 1640 mm in the south-east around Coolah to 

2150 mm in the north-west and east of Coonamble. Higher rates occur to the west of the 

subregion and lower rates in the higher elevation, higher rainfall areas to the south-east. Mean 

monthly PET ranges from 60 mm in June to 270 mm in December and January, reflecting the 

annual temperature pattern (Figure 11). On average, potential evaporation is limited by water 

availability throughout the year (Figure 11), so actual ET rates are not as high as the potential. 

 

Figure 12 Annual rainfall averaged over the Central West subregion for 1900 to 2011. The orange line shows the low 

frequency variability 

Source data: Bureau of Meteorology (2012) 
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Figure 13 Mean annual rainfall distribution 

Source data: Bureau of Meteorology (2013c) 
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Figure 14 Mean annual potential evapotranspiration distribution 

Source data: Bureau of Meteorology (2014) 

In a recent report by the South Eastern Australian Climate Initiative (SEACI) (CSIRO, 2010), the 

significance of the period from 1997 to 2009 was assessed relative to other recorded droughts 

since 1900 and as an indicator of what the future climate might look like. While it was found that 

this period was the driest in the 110+ year record for the south-eastern corner of Australia with 

rainfall 5 to 30% less than the 1895 to 2008 mean, in the Central West subregion, the rainfall was 

either within 5% (southern margins of subregion) or 5 to 20% greater (north and western 

subregion) than the long-term mean. However, modelled streamflow was estimated to be 

5 to 30% lower in those areas where rainfall showed little change from the long-term mean and 

5 to 50% greater for the more northerly areas where the 1997 to 2009 rainfall was above the long-

term mean. In general, analysis has shown that the impact on streamflow of a small percentage 

change in rainfall is enhanced with a 5% reduction in mean rainfall leading to a 10 to 15% 




























































































































































