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9.1 Introduction
This chapter examines water resources in the South 
Western Plateau region in 2009–10 and over recent 
decades. Seasonal variability and trends in modelled 
water flows, stores and levels are considered at the 
regional level.

Details for selected rivers, wetlands, groundwater,  
urban areas and agriculture are not addressed.  
At the time of writing, suitable quality controlled  
and assured information were not identified in the 
Australian Water Resources Information System  
(Bureau of Meteorology 2011a).

The chapter begins with an overview of key data and 
information on water flows in the region in recent times 
followed by a description of the region.

9. South Western Plateau
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1. See Section 1.4.3 of Chapter 1–Introduction for the definition of this term.

9.2 Key data and information
Figure 9-1 presents the 2009–10 annual landscape 
water flows in the South Western Plateau region (no 
information is available for major storages in the region). 
The region experienced a slight rainfall deficit for the 
year, with total evapotranspiration marginally higher 
than total rainfall, and this contributed to lower than 
average landscape water yield1. The dryer conditions 
for 2009–10 were more dominant on the western  
side of the region. 

Table 9-1 gives an overview of the key findings 
extracted from the detailed assessments performed 
in this chapter.

Figure 9-1. Overview of annual landscape water flow totals (mm) in 2009–10 compared to the long-term average 
(July 1911 to June 2010) for the South Western Plateau region
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9.3 Description of region
The South Western Plateau region covers 1,093,000 
km2 of mostly sandy or stony desert within Western 
Australia, South Australia and the Northern Territory. 
The region borders the South Australian Gulf region 
to the east, Lake Eyre Basin region to the northeast, 
Tanami – Timor Sea Coast and North Western Plateau 
regions to the north, and the Pilbara–Gascoyne and 
South West Coast regions to the west. The Southern 
Ocean is on the southern boundary of the region. 

The South Western Plateau is the driest region in Australia. 
Except for the western and eastern parts of the region, 
which are semi-arid, the vast area in the centre is arid.

The region includes the Nullarbor Plain in the south and 
a major part of the Great Victorian desert in the north. 
Vegetation is sparse with trees largely non-existent. 
The region is predominantly flat with some relief along 
the edges of the Nullarbor Plain.

A substantial number of predominantly dry lakes are 
present in the west and east of the region as well as 
more sporadically in the north. Some small rivers 
discharge to the Southern Ocean surrounding Esperance 
in Western Australia and Ceduna in South Australia.

The region currently includes two Ramsar wetland  
sites (Lake Gore and the Lake Warden system),  
which are of international biological and ecological 
importance, mainly due to the presence of large 
populations of rare bird species. They are located 
near Esperance in Western Australia. 

The region has a total population of over 60,000 which 
is sparsely distributed with 28,000 people residing in 
Kalgoorlie–Boulder and 12,000 in Esperance. Other towns 
such as Ceduna, Coolgardie, Kambalda West and 
Streaky Bay have between 2,000 and 3,000 inhabitants.

The State Government-owned South Australian Water 
Corporation manages the water supply to most towns 
and cities throughout South Australia, including areas of 
the South Western Plateau region. Groundwater is the 
main source of water for the South Australian portion of 
the region, with storm and rainwater also being used. 
The Tod River pipeline supplies water via an extensive 
pipeline system to towns from Port Lincoln in the South 
Australian Gulf region to Ceduna in the South Western 
Plateau region. A commercial scale solar desalination 
farm is planned to provide 200 ML of drinking water 
per year to communities.

Table 9 1. Key information on water flows in the South Western Plateau region2

Landscape water balance

During 2009–10 During the past 30 years

Region  
average

Difference from 
long-term mean

Rank  
(out of 99)*

Highest value 
(year)

Lowest value 
(year)

220 mm -5% 48 357 mm 
(1999–00)

165 mm 
(2007–08)

222 mm +2% 55 275 mm 
(1999–00)

193 mm 
(1990–91)

6 mm -43% 29 41 mm 
(1994–95)

6 mm 
(1985–86)

* A rank of 1 indicates the lowest annual result on record, 99 the highest on record

2. See Section 1.4.3 of Chapter 1–Introduction for the definition of these terms.
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9.3 Description of region (continued)

Water supply to town centres in the Western Australia 
part of the region is the responsibility of the Water 
Corporation, a State Government-owned statutory 
body. A major supply scheme to the towns in the 
eastern part of the region is the 560 km Goldfields 
pipeline. The over-100-year-old pipeline takes water 
from Lake C.Y. O’Connor at Mundaring Weir near 
Perth, and delivers it to Coolgardie and Kalgoorlie, 
with extensions serving Kambalda and Norseman. 
Other towns in the west of the region, such as 
Esperance, Laverton, Leonora and Wiluna rely  
heavily on groundwater for urban water supply.

An average of 3.5 GL of surface water per annum is 
supplied to homes and businesses in Kalgoorlie and 
Boulder, with half consumed by the residential sector 
and half by the commercial, municipal and industrial 
sector (National Water Commission 2011a). Kalgoorlie–
Boulder has a substantial wastewater re-use regime, 
supplying recycled water for the irrigation of parklands, 
schools grounds and playing fields, golf courses and 
community facilities. In 2005–06, 38 per cent of the 
collected effluent was recycled, producing about 1 GL 
of recycled water. By 2009–10, 75 per cent of collected 
effluent was recycled, producing 2 GL of recycled water 
(National Water Commission 2011a).

There are no reported major storages in the region and 
only very locally orientated irrigated agriculture.

The mix of land use in the region is illustrated in  
the Figure 9-2. Most of the region comprises nature 
conservation, including much of the Nullarbor Plain  
and the Great Victorian desert. To the west and east, 
large areas of pasture are present, with some areas  
of dryland agriculture on the Eyre Peninsula (southeast) 
and north of Esperance (southwest). 

The hydrogeology of the region is dominated by a  
large area of outcropping fractured basement rock.  
The groundwater systems in fractured rock typically 
offer restricted low volume groundwater resources. In 
contrast, there are significant groundwater resources in 
localised sedimentary aquifers. The major management 
units with significant groundwater use include Goldfield, 
East Murchison, Nullarbor and Musgrave.

The major watertable aquifers present in the region 
are given in Figure 9-3 (extracted from the Bureau of 
Meteorology’s Interim Groundwater Geodatabase). 
Groundwater systems that provide potential for 
extraction are labelled as:

•	 Mesozoic	(porous	media	–	consolidated)	

•	 surficial	sediment	aquifer	(porous	media	
– unconsolidated)

•	 upper	mid-Tertiary	aquifer	(porous	media	
– unconsolidated).
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Figure 9-2. Key landscape and hydrological features of the South Western Plateau region (land use classes based on 
Bureau of Rural Sciences 2006)
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Figure 9-3. Watertable aquifer groups in the South Western Plateau region (Bureau of Meteorology 2011e). The 
discontinuity in aquifers across the State border is the result of two different State-based aquifer classification systems 
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Figure 9-4. Monthly landscape water flows for the South Western Plateau region in 2009–10 compared with the 
long-term record (July 1911 to June 2010) 

9.4 Recent patterns in landscape water flows
The landscape water flows analyses presented in this 
section were derived from water balance models and 
are estimates of the real world situation. Large areas 
of the region have been excluded from the landscape 
water balance modelling results (classified as ‘No data’) 
due to the unreliability of rainfall data for these areas. 
The models used and the associated output 
uncertainties are discussed in Chapters 1 and 2, with 
more details presented in the Technical supplement.

Figure 9-4 shows that the South Western Plateau region 
has a predominantly arid climate with very little seasonal 
variation and low rainfall throughout the year. Areas in the 
far southwest and southeast of the region experience a 
more temperate climate with wetter winters and low 
summer rainfall. Monthly rainfall for 2009–10 was generally 
between the 25th and 75th percentiles, varying between 
slightly above and slightly below normal.

The long-term record shows monthly evapotranspiration 
is almost equivalent to inputs of rainfall through much of 
the year. In 2009–10, evapotranspiration was between 
the 25th and 75th percentiles and was higher than 
rainfall from August 2009 through to February 2010, 
with the exception of November 2009. Modelled 

landscape water yield for the region was consistently 
low as a consequence of the region’s low rainfall and 
relatively high evapotranspiration.

9.4.1 Rainfall

Rainfall for the South Western Plateau region for 
2009–10 was estimated to be 220 mm, which is five 
per cent below the region’s long-term (July 1911 to  
June 2010) average of 232 mm. Figure 9-5 (a)3 shows 
that during 2009–10, the highest rainfall occurred in 
the coastal areas to the southwest and southeast of 
the region. Rainfall deciles for 2009–10, shown in 
Figure 9-5 (b), indicate rainfall was at an average 
level across much of the region. Below average 
rainfall occurred in the west of the region and eastern 
areas experienced wetter than average conditions.

Figure 9-6 (a) shows annual rainfall for the region over 
the past 30 years (July 1980 to June 2010). Over the 
30-year period, rainfall ranged from 165 mm (2007–08) 
to 357 mm (1999–2000). The annual average for this 
period was 256 mm. The data indicate that the region 
experienced a relatively wet period from the mid 1990s 
to mid 2000 with noticeably higher annual rainfall.

3.  Areas where rainfall interpolation was assessed to be greater than 20 per cent unreliable for any period of the long-term record were excluded 
from the landscape water balance modelling (classified as ‘No data’). More details are presented in the Technical supplement.
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Figure 9-5. Maps of annual rainfall totals in 2009–10 (a) and their decile rankings over the 1911–2010 period (b) for the 
South Western Plateau region

9.4.1 Rainfall (continued)

An indication of patterns, trends and variability in 
the seasonal rainfall over the 30-year period summer 
(November–April) and winter (May–October) are presented 
using moving averages in Figure 9-6 (b). The data 
indicate that over the second half of the period there 
was an increasing dominance of summer rainfall with  
a consistent reduction of the winter period averages.

Figure 9-7 provides a spatial representation of summer 
(November–April) and winter (May–October) rainfall 
trends throughout the region between November 1980 
and October 2010. The linear regression slope calculated 
for each 5 x 5 km grid cell depicts the change in 
seasonal rainfall over the 30 years and should be 
considered in the context of data shown in Figure 9-6.
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Figure 9-6. Time-series of annual rainfall (a) and five-year (backward looking) moving average of November–April 
(summer) and May–October (winter) totals (b) for the South Western Plateau region
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Figure 9-7. Linear trends in summer (November–April) and winter (May–October) rainfall over 30 years (November 1980 
to October 2010) for the South Western Plateau region. The statistical significance of these trends is often very low

9.4.1 Rainfall (continued)

The analysis of summer rainfall shows generally 
increasing rainfall across much of the region. Slight 
negative trends are identified for limited areas to the 
east of the region. The equivalent analysis of the winter 
rainfall shows reductions in rainfall across the western 

half of the region. The eastern side of the region shows 
a mix of increasing and decreasing rainfall. The general 
increase in summer rainfall and reduction in winter 
rainfall are also apparent in the region’s seasonal 
moving averages shown in Figure 9-6 (b).
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Figure 9-8. Maps of modelled annual evapotranspiration totals in 2009–10 (a) and their decile rankings over the 
1911–2010 period (b) for the South Western Plateau region

9.4.2 Evapotranspiration 

Evapotranspiration for the South Western Plateau region 
for 2009–10 was estimated to be 222 mm, which is 
nearly equal to the region’s long-term (July 1911 to June 
2010) average of 218 mm. The distribution of annual 
evapotranspiration, shown in Figure 9-8 (a), is strongly 
related to the distribution of rainfall (Figure 9-5 [a]) with 
high evapotranspiration in the far southeast and 
southwest coastal areas. 

Evapotranspiration for 2009–10 was lower across the 
drier centre, northwest and northeast of the region. 
Evapotranspiration deciles for 2009–10, shown in Figure 
9-8 (b), indicate above average and very much above 
average values in the east of the region. The centre  
and west of the region shows a mix of average, below 
average and above average annual evapotranspiration 
for the year.
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9.4.2 Evapotranspiration (continued)

Figure 9-9 (a) shows annual evapotranspiration for 
the past 30 years (July 1980 to June 2010). Over  
the 30-year period, evapotranspiration ranged from  
193 mm (1990–91) to 275 mm (1999–2000). The annual 
average for this period was 236 mm. The close 
relationship between evapotranspiration and rainfall is 
reflected in the data with low levels observed during the 
dry years at the beginning of the 30-year period. 
Evapotranspiration increased through the wetter period 
from the mid-1990s to mid-2000s.

An indication of patterns, trends and variability in the 
seasonal evapotranspiration over the 30-year period 
summer (November–April) and winter (May–October) 
are presented using moving averages in Figure 9-9 (b). 
The summer period averages show a general increase 
over the wetter second half of the period, similar to the 
pattern observed in seasonal rainfall (Figure 9-6 [b]). 
Winter period averages remained relatively stable  
over the 30 years.

Figure 9-10 provides a spatial representation of trends 
in summer (November–April) and winter (May–October) 
evapotranspiration throughout the region between 
November 1980 and October 2010. The linear 
regression slope calculated for each 5 x 5 km grid  
cell depicts the change in seasonal evapotranspiration 
over the 30 years.

The summer period analysis indicates slight positive 
trends in evapotranspiration across much of the region. 
Slight negative trends are identified in the southeast and 
limited areas in the southwest. The winter period analysis 
identifies decreasing trends in evapotranspiration over 
the 30-year period in the west of the region. Slight 
increases are shown through the centre.
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Figure 9-9. Time-series of modelled annual evapotranspiration (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) evapotranspiration (b) for the South Western Plateau region
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Figure 9-10. Linear trends in modelled summer (November–April) and winter (May–October) evapotranspiration over 30 
years (November 1980 to October 2010) for the South Western Plateau region. The statistical significance of these trends 
is often very low

9.4.3 Landscape water yield

Landscape water yield for the South Western Plateau 
region for 2009–10 was 6 mm, which is 43 per cent 
below the region’s long-term (July 1911 to June 2010) 
average of 11 mm. Figure 9-11 (a) shows that for 
2009–10, low levels of landscape water yield occurred 
across the entire of the region. Landscape water yield 
deciles for 2009–10, shown in Figure 9-11 (b), indicate 

very much below average values across much of the 
western side of the region. The central and eastern 
areas reflect a mix of average, below average and 
above average levels for the year.

Figure 9-12 (a) shows annual landscape water yield  
for the past 30 years (July 1980 to June 2010). Over  
the 30-year period, annual landscape water yield 
ranged from 6 mm (1985–86) to 41 mm (1994–95). 
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9.4.3 Landscape water yield (continued)

The annual average for this period was 16 mm. The 
data show the contrast between the dry period at the 
beginning of the 30-year period and the wetter years 
from the mid-1990s through to the early 2000s.

An indication of patterns, trends and variability in the 
seasonal landscape water yield over the 30-year period 
summer (November–April) and winter (May–October) 
are presented using moving averages in Figure 9-12. 

The data show that the shifts between periods of high 
and low landscape water yield are reflected in both 
seasonal period averages. These variations are more 
apparent in the summer period than the winter. The 
winter season averages show a consistent decrease 
over the second half of the 30-year period whereas the 
summer period averages show a more sudden 
reduction occurring in the mid-2000s.

Figure 9-11. Maps of modelled annual landscape water yield totals in 2009–10 (a) and their decile rankings over the 
1911–2010 period (b) for the South Western Plateau region
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Figure 9-12. Time-series of modelled annual landscape water yield (a) and five-year (backward looking) moving averages 
for summer (November–April) and winter (May–October) landscape water yield (b) for the South Western Plateau region
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Figure 9-13. Maps of modelled summer (November–April) and winter (May–October) landscape water yield trends over 
30 years (November 1980 to October 2010) for the South Western Plateau region

9.4.3 Landscape water yield (continued)

Figure 9-13 provides a spatial representation of trends 
in summer (November–April) and winter (May–October) 
landscape water yield throughout the region between 
November 1980 and October 2010. The linear 
regression slope calculated for each 5 x 5 km grid  
cell depicts the change in seasonal landscape water 
yield over the 30 years.

The summer period shows slight increasing trends 
across west of the region. The winter period analysis 
shows no clearly identifiable trends in landscape water 
yield across the region over the 30-year period.
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