POPULATION AND WATER: WHERE DOES IT MATTER?

Leonardo Carroll
What are the implications of Australia’s population growth as far as water is concerned? Population size and
growth affect water supplies throughout the country but they matter more in some regions than others. Cities
obviously need more water as their populations grow. However, in rural areas the issue is not population
growth but how populations will deal with likely declines in future water availability.

INTRODUCTION
From time to time a debate has resurfaced
about the environmental sustainability of
Australia’s growing population. In this journal, concerns have been raised in articles
such as those by Foran (2003), Lines (2005)
and Thomson (2009).1 Since late 2009, the
debate has gained renewed prominence
following the apparent endorsement by
the former Prime Minister of a ‘big Australia’—which according to projections, could
be home to more than 35 million people by
the middle of the century.
The links between population and
water appear obvious. In many urban
areas, water services need to be planned
for, and provided, to growing populations.
In rural Australia, water is used to produce agricultural commodities, some of
which feed Australians: hence, population
growth, if it leads to increased agricultural
consumption, could result in greater levels
of water use.
However, the links between population and water are more complicated than
an apparently simple ‘more population =
more water resource problems’. The links
need to be considered in the context of demography, water policy, and the geographic
realities of how Australia’s water resources
are constituted and used. While population matters everywhere to some extent,
it matters more in some parts of Australia.
Furthermore, population matters in different ways in different places. While in many

People and Place, vol. 18, no. 3, 2010, page 14

urban areas population size and population
growth are important, in some rural parts
of Australia other population characteristics
PD\EHRIJUHDWHUVLJQL¿FDQFH7KLVSDSHU
proposes where, and why.
AUSTRALIA’S APPROACH TO
WATER MANAGEMENT
Australia’s water managers (which include,
but are not limited to, Commonwealth, state
and local government agencies, natural
resource management organisations, local governments, and water utilities) are
responsible for implementing water-related
policies and programs as agreed by the
Commonwealth, states and territories in:
the 2004 Intergovernmental Agreement on
a National Water Initiative; the subsequent
2008 Intergovernmental Agreement on
Murray-Darling Basin Reform and associated Commonwealth Water Act 2007;
the National Water Quality Management
Strategy, which commenced in 1992; and
other policies and legislation consistent
ZLWKWKHVHDJUHHPHQWV:KLOHLWLVGLI¿FXOW
to summarise Australia’s approach to water
management in a few paragraphs,2 it has
broadly been agreed that:
1. Recognising the environmental pressures caused by exploitation of water resources, governments and communities
have committed to developing water
plans which identify sustainable levels
of water use, and set out how water
resources should be allocated between

2.



4.

5.

different users and the environment. In
some cases (where the environment is
being degraded because too much water
is being used) water plans will restrict
the amount of water that is available.
Water users (including both human
users and the environment) should
have statutory, secure legal rights to
water. Water markets will be developed,
through which water users can buy and
sell their rights. This will give water
XVHUV JUHDWHU ÀH[LELOLW\ SDUWLFXODUO\
during times of water shortage (for
example, drought), and help maximise
the value of economic production from
water (as it can be sold to those who
will use it for more economically profitable purposes). Water markets also
create a mechanism through which the
government can purchase water for the
environment.
:DWHU ZLOO EH XVHG PRUH HI¿FLHQWO\
Water infrastructure (for example,
urban water supplies, irrigation infrastructure) will be improved so that less
water is lost from the system. Water
will be priced so that the full costs of
water planning, infrastructure investment and environmental externalities
are recovered.
Governments will address adjustment
issues3 that affect water access entitlement holders and communities, as a
result of reductions in water availability
following water reforms.
Water quality will be protected, through
management of diffuse and point source
pollution, sewerage and stormwater
systems. Through more sustainable water use, salinity will also be addressed.

HOW IS POPULATION RELEVANT
TO WATER?
The way in which population is relevant to
water depends on whether urban or rural
water systems4 are considered.

Urban systems
This paper proposes that water systems
which are dominated by towns or cities
FDQEHGH¿QHGDVµXUEDQV\VWHPV¶,QWKHVH
V\VWHPVDVLJQL¿FDQWSURSRUWLRQRIZDWHU
use is for domestic purposes.5 There are
relatively direct links between population
size, population growth, and water use (and
thereby, water availability for the environment and for other users). This link has
been recognised by the water industry: a
July 2010 report by the Water Services Association of Australia6 estimated that total
urban water demand will increase by up to
631 GL over 2008–09 levels by 2026, and
by up to 1,147 GL by 2056, if the Australian
Bureau of Statistics’ most recent series B
population projections prove correct.7 In
addition, urban development (which is associated with a growing population) affects
urban water quality.
Rural systems
Water systems in which agriculture accounts for the majority of water use can be
GH¿QHGDVµUXUDOV\VWHPV¶8 Through land
use change and use of chemical fertilisers,
DJULFXOWXUH DOVR VLJQL¿FDQWO\ LPSDFWV RQ
water quality. In these systems, the links
between population and water are less
straightforward. While agricultural production is obviously for human consumption,
there is not (at least in Australia)9 a simple
association between the extent or nature of
that agricultural production, and population
size or population growth.
Much of Australia’s agricultural output
is for export. The water used to produce
this output is therefore linked to the consumption (and hence population) of other
countries, as well as to the Australian population. Furthermore, Australians don’t just
consume Australian agricultural products:
they also consume imported goods. Therefore, population change in Australia affects
water resources abroad as well as water
resources in Australia.
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Perhaps most crucially, economic factors (particularly commodity prices and the
SULFHRIZDWHU LQÀXHQFHZKDWDJULFXOWXUDO
products are produced and consumed, and
how much water is used to produce them.
Assuming that producers aim to maximise
WKHLU SUR¿WV WKH\ ZLOO SURGXFH ZKDWHYHU
maximises the gross value of production,
while minimising the cost of factor inputs
(including water). So even if Australian
irrigated agricultural production were
exclusively consumed by Australians,
population change would still be only one
factor in determining its impact on water
resources.
Relationships between urban and rural
systems
It is important to recognise that urban and
rural systems can be connected. From a
scale perspective, urban systems can be
nested within rural systems. For example,
the Murrumbidgee basin (a rural system)
contains within it an urban subsystem, the
Cotter basin, which supplies Canberra.
Population will matter differently for the
Cotter subsystem, compared to for the Murrumbidgee system as a whole.
Furthermore, some urban systems are
linked with distant rural systems through
built infrastructure. For example, Melbourne draws some of its water from the
Goulburn River, and Adelaide draws water
from the Murray, through pipelines.
Transient populations
In some parts of Australia, both urban and
rural, tourism is important. There are also
large numbers of itinerant workers, such
DV À\LQ À\RXW PLQH ZRUNHUV LQ VRPH
locations. In these (and potentially other)
regions, short-term visitors could have a
VLJQL¿FDQWSRSXODWLRQLPSDFWDQGWKHUHE\
matter to water managers.
It was beyond the scope of this paper
to investigate where transient populations
matter most for water management. Fur-
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ther work to assess the impacts of tourists
and other transient populations on water
resources would be useful. Analyses could
be focused on parts of Australia in which
WRXULVPDQGRUPLQLQJDUHVLJQL¿FDQWVXFK
as far North Queensland, Central Australia,
outback Western Australia and Queensland,
and the Snowy Mountains.
WHERE DOES POPULATION
MATTER—AND TO WHOM?
A proposed approach
In the context of the approach to water management described above, and the differing
characteristics of urban and rural water systems, where does population matter most?
This paper proposes that three criteria can
EHXVHGWR¿QGRXWZKHUH
Firstly, population matters in urban
water systems which are stretched—that
is, where water supplies are already under
pressure. Population growth could put even
more pressure on these already stretched
systems. In such cases, water managers
need to either reduce per capita water dePDQGDQGRU¿QGDGGLWLRQDOZDWHUVXSSOLHV
while ensuring environmental sustainability. Increasingly, new approaches (as
opposed to traditional dams and reticulated
supply networks) to ensuring water security, such as water recycling, stormwater
harvesting, desalination, water sensitive
urban design, and rainwater tanks, are being pursued. Such approaches reduce the
pressure on water systems, by reducing
water use, obtaining water from outside the
system (as is the case with desalination),
and/or enabling water to be used more than
once.10 In planning and developing such
initiatives, population (among other things)
needs to be taken into account as it affects
their economic and social viability.
Secondly, population matters in
stretched rural systems. In these systems,
water managers need to take action to improve the environmental sustainability of
water use. But if water use is constrained

so that the environment receives a larger
VKDUHWKHUHFRXOGEHVLJQL¿FDQWVRFLRHFRnomic—and demographic—implications.
Population needs to be taken into account
when considering the implications of efforts
to redirect water to the environment, and to
address associated adjustment issues that
may arise. Population characteristics might,
for example, render a community especially
vulnerable to change.
Thirdly, recognising that urban and
rural systems can be nested or linked, either
through geography or manmade infrastructure, population changes in urban systems
can (at least in some cases) be highly relevant to associated rural systems.
These criteria are presented graphically
in Figure 1.
Stretched urban systems
To identify which urban systems are most
stretched, data on water storage levels,
restrictions, and population growth were
obtained from the Water Services Association of Australia,11 the Australian Bureau of
Statistics, and state and local governments.

Refer to Table 1.
Table 1 shows that extremely high
levels of growth are projected in some
locations: Mandurah and Perth in Western
Australia; Kilmore and Bendigo in Victoria;
and the Gold Coast, Townsville, Brisbane,
Cairns and Toowoomba in Queensland. At
the other end of the scale, Dubbo, Orange,
Taree and Goulburn in New South Wales;
and Horsham and the Central Gippsland region of Victoria are not projected to grow so
VLJQL¿FDQWO\$WWKHVDPHWLPHVRPHSODFHV
KDYH H[SHULHQFHG SDUWLFXODUO\ VLJQL¿FDQW
water shortages, such as Toowoomba,
Bendigo, Ballarat, Gosford, Horsham and
Goulburn.
To obtain a relative guide to which systems are under most stress, each system was
JLYHQWZRVFRUHVDVFRUHUHÀHFWLQJZDWHU
storage levels over the three-year period to
)HEUXDU\DQGDVFRUHUHÀHFWLQJWKH
projected percentage increase in population
by 2026, relative to 2006. Each score was
out of ten, with ten signifying a high level
of population and/or water-related stress.
The storage scores are roughly equal to

Figure 1: Proposed approach to identifying where population matters for water resources
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Urban area1

Regional WA towns connected to the
Integrated Water Supply Scheme
(Mandurah and towns fed from
*ROG¿HOGVSLSHOLQH

Broadford, Kilmore & surrounds

Gold Coast

Townsville

Perth

Brisbane

Darwin

Cairns

Toowoomba

Bendigo, Castlemaine, Kyneton and
surrounding districts

Port Macquarie

Melbourne

%DOODUDW %DOODUDW 'LVWULFW

Geelong

Bairnsdale

State

WA

Vic

Qld

Qld

WA

Qld

NT

Qld

Qld

Vic

NSW

Vic

Vic

Vic

Vic

February 2009

33.3

25.31

100
111.7
33.3
47.1

100
100
10.3
15.7

Two reservoirs,
79 and 100
31
17.1
22.1
79.3

February 2008

35

13.81

100

103.5

35.4

38.8

100

61.7

12.9

15.7

Two reservoirs,
43 and 94.6

35.5

9.8

49.6

73.3

95.50

30.80

22.5

35.7

Two reservoirs,
63 and 97

26.1

15.60

100

45

74.1

41.8

98.7

100

88.25

41.8

February 2010

Water storage levels, per cent2

Table 1: Assessment of urban water systems

permanent water savings

Stage 4 restrictions from 9 December 2006;
winter exemptions from 5 April to 4 October

Stage 3 restrictions from 1 January 2010

Target 155 combined with Stage 3a restrictions
in place from 17 May 2009

mandatory water conservation measures (Level
UHVWULFWLRQV VLQFH6HSWHPEHU

Bendigo Stage 3 restrictions since 1 January
2009, Kyneton and Castlemaine continued Stage
4 general exemption since January 2008

Stage 5 since 25 September 2006

permanent water saving restrictions

no restrictions

permanent water conservation measures
GDLO\WDUJHW/SHUSHUVRQ LQSODFHIURP
December 2009

SHUPDQHQWZDWHUHI¿FLHQF\PHDVXUHVLQWURGXFHG
on 1 October 2007

Level 1 restrictions since October 2007

restrictions suspended until the Hinze dam
storage drops below 95 per cent

Stage 2 restrictions for Heathcote Junction,
Kilmore and Wondong; all other areas are on
stage 1

SHUPDQHQWZDWHUHI¿FLHQF\PHDVXUHVVLQFH
October 2009

Water restrictions, February 20102

11,2655

167,718

88,451

3,743,015

71,284

84,8833

96,159

131,636

114,362

1,819,762

1,518,748

153,249

565,311

n/a

71,9173

Total persons,
20063

Population

n/a

10

12

14

25

14

11

23

19

21

17

25

42

n/a

44

Historical per
cent increase,
1996–20063

31

31

34

35

36

40

41

41

45

47

49

55

71 (to the
\HDU

73

82

Projected per
cent increase,
1996–20064

2

7

9

7

2

8

9

1

2

5

6

0

0

6

6

Storage stress

3

3

3

4

4

4

4

4

5

5

5

5

7

7

8

Growth stress

Assessment
ODUJHUHTXDOVPRUHVWUHVVHG

5

10

12

11

6

12

13

5

7

10

11

5

7

13

14

Total score
out of 20
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Sydney

Canberra

Gosford

Newcastle

Adelaide

Hobart

Bathurst

Dubbo

Orange

Taree

Horsham

Central Gippsland (Sale, Traralgon,
:DUUDJXODQGVXUURXQGLQJWRZQV

Goulburn

NSW

ACT

NSW

NSW

SA

Tas

NSW

NSW

NSW

NSW

Vic

Vic

NSW

70.40

n/a

67.50

80.1

29.30

52.75

59.2

February 2010

n/a

4.2
80.3
59.3

81.67

70

59.60

85.30

11.40

water supply —
is run-of-the-river dependant
—

37.5

—
water supply —
is run-of-the-river dependant

73.5

70.3

63

95.1

31.8

47.85

60

February 2009

3.9

—

37.1

—

78

61

61

82.5

21.6

50.1

66.4

February 2008

Water storage levels, per cent2

Level 3 restrictions since 5 July 2007

permanent water saving rules since September
2007

Stage 4 restrictions for majority of district from 1
October 2006

no restrictions

amended Level 5 changes as at 4 October 2009

no restrictions

eased from Stage 1 to odds and evens system
since 1 August 2007

no restrictions

permanent water conservation measures in
place from 16 November 2009

no restrictions

Stage 3 since 30 March 2008

Stage 3 restrictions in place from 16 Dec 2006

Water Wise Rules in place from 21 June 2009

Water restrictions, February 20102

20,1305

76,2915

14,1245

47,006

37,108

39,618

32,257

205,481

1,145,812

517,511

282,798
5

333,839

4,281,988

Total persons,
20063

n/a

1

n/a

8

7

8

11

5

6

3

8

9

10

11

13

14

19

21

21

23

n/a
12

25

27

Projected per
cent increase,
1996–20064

8

10

Historical per
cent increase,
1996–20063

Population

712

2

9

0

6

0

3

4

4

2

7

5

4

Storage stress

0

1

1

1

1

1

1

2

2

2

2

3

3

Growth stress

Assessment
ODUJHUHTXDOVPRUHVWUHVVHG

7

3

10

1

7

1

4

6

6

4

9

8

7

Total score
out of 20

Sources: 1 8UEDQDUHDVDVGH¿QHGE\:DWHU6HUYLFHV$VVRFLDWLRQRI$XVWUDOLDRSFLWVHHQRWH
2
Data from ibid.
3
Data from Australian Historical Population Statistics, Australian Bureau of Statistics (ABS), Catalogue no. 3105.0.65.001, 2008 unless indicated otherwise. Note that population
data for regional Western Australian towns connected to the Integrated Water Supply Scheme are for Mandurah only, and data for Bendigo, Castlemaine, Kyneton and surrounding
districts are for Bendigo only.
4
For capital cities, the percentage increase was calculated from data in Population Projections, Australia, 2006 to 2101, ABS, Catalogue no. 3222.0, 2008. For other centres, it
was calculated from population projections prepared by the relevant state/territory government or commissioned by local councils.13
5
Data from 2006 &HQVXVRI3RSXODWLRQDQG+RXVLQJ'DWDSDFN%DVLF&RPPXQLW\3UR¿OH5HOHDVH, ABS, Catalogue no. 2069.0.30.001, 2007, for the following urban centres/
localities: Bairnsdale, Central Coast, Horsham, La Trobe Valley, Goulburn.

Urban area1

State

100 minus the average storage level (in per
cent) over the three-year period, divided
by 10; the population scores are roughly
equal to the projected growth (in per cent)
to 2026, divided by 10. The two scores
were then added together to give an overall
assessment.
While this approach is to some extent
arbitrary, it provides a useful starting point
for identifying stretched systems. The
scores suggest that some urban areas appear
to be particularly stretched from a water
and population perspective. These areas—
with total scores of ten or more—include
Mandurah and Perth in Western Australia;
Kilmore, Bendigo, Melbourne, Geelong,
Horsham and Ballarat in Victoria; and Brisbane and Toowoomba in Queensland.
Stretched rural systems
The matter of which of Australia’s rural
water systems are stretched is contentious.
For political reasons, governments have
often been reluctant to identify systems
as unsustainable.14 Nonetheless, work has
been completed which gives a good indication of which systems are under the most
pressure. The Australian Water Resources
2005 (AWR2005) report by the National
Water Commission15 assessed the extent of
water resources, how those resources were
used, and the health of rivers and wetlands
in 2004–05. It assessed a sample of 51 water
systems for their ‘level of development’
DQGDOVRLGHQWL¿HGWKHWRSZDWHUXVLQJ
regions of Australia. Subsequently, the
CSIRO’s Murray-Darling Basin Sustainable Yields report assessed surface and
groundwater availability in the MurrayDarling Basin, taking into account the
historical and recent climate, and wet, dry
and median projected climates in 2030.16
In the longer term, the Murray-Darling
Basin Authority is working on a MurrayDarling Basin Plan, which is expected to
be released in 2011. The plan will, among
other things, describe in detail the status of
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water systems in the Murray-Darling Basin,
and set environmentally sustainable limits
on how much water can be diverted from
the basin’s water resources.
For the purposes of this paper, I considered that two criteria would give a reliable
indication of which rural water systems are
under the most pressure. Firstly, rural water
systems were considered to be under pressure if they had been assessed by AWR2005
as being ‘highly developed’ through one
or more of the tests applied in that report.
Those tests were: (i) whether levels of water
use were high relative to the sustainable
yield of the system, where that sustainable
yield was known; (ii) whether levels of
ZDWHUXVHZHUHKLJKUHODWLYHWRWKHLQÀRZV
into the system during 2004–05; and (iii)
whether levels of water use were high relative to the total available water resource,
WKDWEHLQJGH¿QHGDVWKHWRWDOLQÀRZVSOXV
the total water already in storage at the start
of the year.17
Secondly, I considered rural water systems to be under pressure (even if they had
not been assessed by AWR2005 for level of
GHYHORSPHQW  LI WKH\ KDG EHHQ LGHQWL¿HG
by AWR2005 as one of the ‘top 20’ water
using systems in Australia.
Using these criteria, 23 rural water
V\VWHPVZHUHLGHQWL¿HG%HFDXVHWKH\DUH
the most exploited, these systems could
reasonably be expected to be the ones in
which water reforms will have the biggest
impacts. Selected demographic data were
then obtained for each system, drawing on
customised 2006 census data and an areabased concordance of census collection
districts to water system boundaries.
The findings of the above analysis
are presented in Table 2. Ten systems
(Murrumbidgee-Regulated, GoulburnBroken-Campaspe, Namoi-Regulated,
Northern NSW Rivers, Macquarie-Regulated, Hunter-Regulated, Lachlan-Regulated,
Barossa Prescribed Water Resources Area,
0DFTXDULHDQG:LPPHUD ZHUHLGHQWL¿HG

as ‘highly developed’ by AWR2005. Notably, most of these systems are in New South
Wales or Victoria. They have a total population of over 600,000 persons, of whom
just over 75 per cent live in urban centres
or localities. Major centres associated with
these systems include Wagga Wagga, Grif¿WK 6KHSSDUWRQ7DPZRUWK 'XEER DQG
Maitland. Assuming the AWR2005 assessment was accurate, communities in these
systems, and in associated urban centres,
FDQH[SHFWWREHVLJQL¿FDQWO\DIIHFWHGE\
changes to water availability as a result of
water policies.
Six systems (Condamine–Balonne,
Border Rivers, Burnett, Lower Limestone
Coast, SW Western Australia, and Barron)
ZHUHLGHQWL¿HGDVµPRGHUDWHO\GHYHORSHG¶
by AWR2005. These systems are in
Queensland, South Australia and Western
Australia. They have a total population of
over 500,000, of which 76 per cent live in
urban centres or localities. Major centres
associated with these systems include
Toowoomba, Bundaberg, Mount Gambier,
Bunbury, Mandurah, and Cairns. Communities in these systems and associated urban
centres could be affected by changes in water availability as a result of water policies,
but perhaps less so than the communities
LQWKH¿UVWFDWHJRU\
Finally, seven systems were not assessed
(for level of development) by AWR2005,
but had very high levels of water use. For
the purposes of this paper, I considered
that they represent stretched rural systems,
because their non-assessment by AWR2005
(which assessed only a sample of 51 water
management areas from around Australia)
does not preclude them suffering from high
levels of development. Moreover, the high
levels of water use in these systems make it
highly likely that they are highly developed.
These systems are home to over 640,000
people, of whom 77 per cent live in urban
centres or localities. Major centres associated with these systems include Mildura,

Albury–Wodonga, Ayr, Charters Towers,
Bendigo and Rockhampton.
The above paragraphs describe which
populations might be expected to suffer
declines in water availability. While the
sizes of these populations are interesting
to consider, in the context of possible water
reductions other population dimensions are
also important. For example, some of these
populations may have demographic characteristics which render them especially
vulnerable to these declines. Recognising
that it is a complex area of sociological
work in its own right, it is beyond the
scope of this paper to discuss indices of
population vulnerability. Further analysis
of which population characteristics make
water systems more vulnerable would be
useful.
Interconnected urban and rural
systems
As noted earlier, urban and rural systems
can be linked, either because the urban
system forms a subset of the rural system,
or because it is linked through infrastructure. A full exploration of these linkages is
beyond the scope of this paper. However,
some initial observations can be made.
Urban populations within rural systems are
JHQHUDOO\ QRW RI JUHDW VLJQL¿FDQFH WR WKH
rural system, because the amount of water
they use is small relative to agriculture (the
major water user in rural systems). HowHYHUXUEDQSRSXODWLRQVFRXOGEHVLJQL¿FDQW
to rural systems if (i) there is a connection
between the systems, (ii) the urban populaWLRQLVUHODWLYHO\ODUJHRUVLJQL¿FDQWJURZWK
is anticipated, and (iii) the rural system is
already under stress.
Drawing on Tables 1 and 2 and from
other sources of information on water supply infrastructure, some urban populations
ZKLFKPD\EHVLJQL¿FDQWWRFRQQHFWHGUXUDO
systems are presented in Table 3.
The populations of Canberra and
:DJJD:DJJD DUH SRWHQWLDOO\ VLJQL¿FDQW
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145,939

55,609
177,638
55,481
615,386

<HV */
<HV */
Yes (as part of Northern Queensland Coast:
*/

Moderate (only Harvey and
&ROOLHVXEV\VWHPVDVVHVVHG

Moderate

/RZHU/LPHVWRQH&RDVW 6$

SW Western Australia

%DUURQ 4OG

Subtotal

11,744

121,168

<HV */

Moderate

35,379

15,119

36,361

37,912
9,424

Moderate

:LPPHUD 9LF

%XUQHWW 4OG

No

High

0DFTXDULH 7DV

951

4,419

184,281
21,209

2,018

No

High

%DURVVD3UHVFULEHG:DWHU5HVRXUFHV$UHD 6$

Yes (combined Condamine-Balonne, Border
5LYHUVDQG0RRQLH*/

17,450

No

High

/DFKODQ5HJXODWHG 16:

4,453

9,216

Moderate
Moderate

25,875

No

High

Category22: Moderately developed systems
Category
&RQGDPLQH%DORQQH 4OG
%RUGHU5LYHUV 4OG

63,068

No

High

+XQWHU5HJXODWHG 16:

5,726

Subtotal

55,316

Yes (combined Macquarie-Regulated and
0DFTXDULH8QUHJXODWHG*/

High

0DFTXDULH5HJXODWHG 16:

17,878

14,644

55,372

<HV */

High (only Gwydir subsystem
DVVHVVHG

Northern NSW Rivers

6,974

64,492

145,227

59,338

Yes (combined Namoi-Unregulated and Namoi5HJXODWHG*/

High

1DPRL5HJXODWHG 16:

48,887

180,968

<HV */

High

*RXOEXUQ%URNHQ&DPSDVSH 9LF

16,474

Population in
rural balance2

612,805

104,513

Total population2

<HV */

,GHQWL¿HGDVµWRS¶ZDWHUXVHUHJLRQE\$:5
 HVWLPDWHGZDWHUXVHLQEUDFNHWV

Rationale for selection

High

Level of development as
LGHQWL¿HGLQ$:51

Category
Category11: Highly developed systems4
0XUUXPELGJHH5HJXODWHG 16:

Water system

Table 2: Assessment of rural water systems

24

21

20

27

30

21
44

24

30

47

25

17

15

10

32

12

36

16

Percentage in
rural balance
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&DLUQV  0DUHHED 

%XQEXU\  0DQGXUDK  %XVVHOWRQ 

0RXQW*DPELHU  1DUDFRRUWH 

%XQGDEHUJ  .LQJDUR\ 

7RRZRRPED  :DUZLFN  'DOE\  5RPD 
*RRQGLZLQGL  6WDQWKRUSH 

+RUVKDP  6WDZHOO 

&DPSEHOO7RZQ  5RVV 

1XULRRSWD  7DQXQGD 

&RZUD  )RUEHV 

0DLWODQG  6LQJOHWRQ  0XVZHOOEURRN 

'XEER  0XGJHH 

,QYHUHOO  0RUHH  *OHQ,QQHV 

7DPZRUWK  *XQQHGDK  1DUUDEUL 

6KHSSDUWRQ0RRURRSQD  %HQDOOD  6H\PRXU 

:DJJD:DJJD  *ULI¿WK  /HHWRQ  7XPXW 

Largest urban centres associated with each system3
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Not assessed

Not assessed

SA Regional

)LW]UR\ 4OG
<HV */

<HV */

<HV */

641,657

144,205

59,897

128,241

148,508

28,077

25,796

27,278

19,550
2,804

12,357

32,646

Population in
rural balance2
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19

43

21

28
60

14

22

Percentage in
rural balance

Population

5RFNKDPSWRQ  (PHUDOG 

*RROZD  5HQPDUN  %HUUL 

%HQGLJR  0DU\ERURXJK  &DVWOHPDLQH 

$\U  &KDUWHUV7RZHUV 
%RZHQ 

$OEXU\  'HQLOLTXLQ  &RURZD 

0LOGXUD  $OEXU\:RGRQJD  (FKXFD0RDPD  
6ZDQ+LOO 

Largest urban centres associated with each system3

Sources: National Water Commission, 2007, op. cit., note 5; customised census collection district data from &HQVXVRI3RSXODWLRQDQG+RXVLQJ'DWDSDFN%DVLF&RPPXQLW\3UR¿OH
5HOHDVH, ABS, Catalogue no. 2069.0.30.001, 2007, concorded to water system boundaries.
Notes: 1 Corresponds to the highest rating against one or more of the three criteria used by AWR2005 to assess the level of water resource development. Note that an assessment of
overused by AWR 2005 is reported as high in Table 2. Where the level of water resource development was only assessed for part of the water system, this is indicated.
2
 3RSXODWLRQGDWDZHUHGHULYHGE\FRQFRUGLQJFHQVXVFROOHFWLRQGLVWULFW &' GDWDWRZDWHUV\VWHPERXQGDULHV7KHUXUDOEDODQFHSRSXODWLRQFRQVLVWVRI&'VGH¿QHGDV
rural balance for the purposes of the 2006 census, where those CDs fall within the relevant water system boundary.
3
 7KLVFROXPQLGHQWL¿HVXUEDQSRSXODWLRQVWKDWIDOOPDLQO\ZLWKLQRURWKHUZLVHKDYHDQLPSRUWDQWDVVRFLDWLRQZLWKHDFKZDWHUV\VWHP1RWHWKDWVRPHXUEDQFHQWUHVDUH
JHRJUDSKLFDOO\ORFDWHGDFURVVZDWHUV\VWHPERXQGDULHV7KHSRSXODWLRQVOLVWHGUHÀHFWWRWDOVIRUDOO&'VUHFRJQLVHGE\WKHFHQVXVDVEHORQJLQJWRHDFKXUEDQFHQWUH
rather than for only those CDs belonging to each urban centre that are also geographically located within water system boundaries. Hence, for example, while the majority
of the population of Cairns (population 98,326) is geographically located outside the Barron system (population 55,481), Cairns has important ties to the Barron system (its
water supply is largely drawn from the Barron system) and is therefore listed in the table.
4
AWR2005 also assessed several other systems as highly developed. These systems are not listed in the table as they constitute urban systems for the purposes of this paper.
They include the capital city water systems of Adelaide, Melbourne, Perth and Sydney; the Patawalonga system in South Australia (located within the Adelaide urban area),
the Gnangara Mound in Western Australia (which supplies most of Perth’s water); the Mereenie Sandstone-Alice Water Control District in the Northern Territory (which
supplies water to Alice Springs); and the Carnarvon system in Western Australia (which supplies the town of Carnarvon).

Subtotal

Not assessed

/RGGRQ 9LF

<HV FRPELQHG'RQDQG%XUGHNLQ*/
68,852
4,708

88,320

Not assessed
Not assessed

<HV */

Not assessed

%XUGHNLQ 4OG
'RQ 4OG

Total population2

NSW Murray-Regulated

,GHQWL¿HGDVµWRS¶ZDWHUXVHUHJLRQE\$:5
 HVWLPDWHGZDWHUXVHLQEUDFNHWV

Rationale for selection

147,434

Level of development as
LGHQWL¿HGLQ$:51

Category 33: Other systems where the level of development was not assessed, but with high levels of water use
Category
VIC Murray
Not assessed
<HV */

Water system

to the Murrumbidgee system owing to the
location of those cities within the Murrumbidgee system, the relatively large
size of their populations, and the stress the
Murrumbidgee is already under. A similar
argument applies to Shepparton–Mooroopna in the Goulburn-Broken-Campaspe.
The populations of Melbourne and
$GHODLGHDUHVLJQL¿FDQWWRWKH*RXOEXUQ
Broken-Campaspe and the River Murray,
but for different reasons. As shown in Table
2, both of these rural systems are already
under stress. Melbourne and Adelaide are
respectively connected to them via the
Sugarloaf Pipeline18 and the Mannum–
Adelaide Pipeline.19 Further population
growth in these cities will therefore affect
these rural systems.
CONCLUSIONS
This paper has investigated where, in the
context of Australia’s water resources,
population could matter most. It is overly
simplistic to say that population matters
for water everywhere in Australia. Rather,
the extent to which population matters for
water, and how, depends very much on
location.
3RSXODWLRQ LV GH¿QLWHO\ LPSRUWDQW LQ
the context of urban water. Population
size and population growth are likely to
EHSDUWLFXODUO\VLJQL¿FDQWLQDQXPEHURI
fast-growing and/or already water-stressed
urban centres. Such centres are found
particularly in Queensland and Victoria,
and also in New South Wales and Western
Australia. These include Brisbane, the Gold

Coast, Townsville, Cairns, Toowoomba,
Melbourne, Geelong, Ballarat, Bendigo,
Port Macquarie, Orange, Goulburn, Perth
and Mandurah.
In a different way, population could be
VLJQL¿FDQWLQWKHFRQWH[WRIVRPHUXUDOZDter systems. While, in a rural context, there
DUHIHZHUVLJQL¿FDQWDVVRFLDWLRQVEHWZHHQ
population size, population growth and water use, there are demographic dimensions
to structural adjustments that may occur
as a result of declining water availability.
6XFKLVVXHVPD\EHSDUWLFXODUO\VLJQL¿FDQW
in towns in the more highly stressed river
systems (for example the Murrumbidgee,
Goulburn–Broken–Campaspe, Namoi,
Macquarie, Hunter and Lachlan), and/or in
water systems which have population characteristics which render them especially
vulnerable to change.
7UDQVLHQWSRSXODWLRQVPD\EHVLJQL¿cant in the context of some water systems.
:KLOHIXUWKHUZRUNLVUHTXLUHGWRFRQ¿UP
where transient populations matter most,
it is conceivable that they may be most
VLJQL¿FDQW WR ZDWHU PDQDJHUV LQ SDUWV RI
Australia where tourism and/or mining
are important, such as Far North Queensland, Central Australia, outback Western
Australia and Queensland, and the Snowy
Mountains.
Building on the analysis described in
this paper, there is scope for further work
to analyse in more detail how population is
UHOHYDQWWRZDWHUPDQDJHPHQWLQVSHFL¿F
localities. In the Murray–Darling Basin,
work is already underway to determine

7DEOH([DPSOHVRIZKHUHXUEDQSRSXODWLRQVPD\EHVLJQL¿FDQWWRDVVRFLDWHGUXUDOV\VWHPV
Stretched rural system

Associated urban systems in which population growth
PD\EHSDUWLFXODUO\VLJQL¿FDQWWRWKHUXUDOV\VWHP

0XUUXPELGJHH 16: 

&DQEHUUD:DJJD:DJJD

*RXOEXUQ%URNHQ&DPSDVSH 9LFWRULD 

0HOERXUQH6KHSSDUWRQ0RRURRSQD

0XUUD\ 9LFWRULD16:DQG6RXWK$XVWUDOLD 

$GHODLGH
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sustainable diversion limits for water
extraction in the Basin, and assess the impacts of those limits on communities. The
outcomes of this work (due to be released
later in 2010) will shed further light on how
population is relevant to water management,

at least in the Murray–Darling Basin. This
paper has also not considered the question
of water quality, and how it is affected by
population. This relationship is complex,
and worthy of further consideration.
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