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Executive Summary
•
•

•
•

This reports summarises the conceptual model adopted to represent urban
and stock and domestic demands on the Murray and Lower Darling System.
A conceptual model of urban and stock and domestic demand has been
adopted and is based on feedback from the States. This model includes
drivers for:
o critical human water needs,
o climatic drivers, and
o water restrictions.
The model is parameterized in this report and does not require calibration.
The model is considered to provide an acceptable representation of urban
demands and is considered ‘fit for purpose’ for the Source Murray Model, with
the following two provisions
o South Australia metropolitan Adelaide demand is not represented by
this model
o Lower Darling Urban (Broken Hill) demands are not well modelled and
existing regression relationship should be maintained until a suitable
alternative is developed.
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1 Problem Definition
1.1 Introduction- Problem Statement
Diversions for urban, stock and domestic and industrial uses account for about 4% of the total
diversion on the Murray and Lower Darling rivers. Historically, this diversion has been lumped
with irrigation diversions and modelled using regression methods (MDBC 1996, MDBC 2003,
MDBC 2004, MDBC 2006).
The MDBA has represented irrigation water demand on the Murray and Lower Darling system
using a crop area based model (Alam and Bethune 2013). Since urban water supply cannot
be represented in a crop area based demand model, a separate approach for representing
urban water supply is required. Separating urban and irrigation demands is also consistent
with the licensing arrangements and allows for explicit representation of the different
entitlement types described in the States’ water sharing plans.
Urban water demand includes critical human water need (CHWN) and additional use for
domestic, stock and other uses. These demands vary in response to a range of socio climatic
conditions and water availability. The critical human water need (CHWN) is explicitly defined
in the Basin Plan and thus need to be better represented in river system models across the
basin.
A preliminary study was undertaken to represent urban demands on Murray and Lower Darling
System (MDBA 2014). This approach was based on data the MDBA currently collected from
states through the WAM process. The States reviewed the proposed approach and made the
following recommendations:
1) Explicit representation of the entitlement types as referenced in respective water
share plan
2) Access more data, which is available from the states and they are happy to work
with us to provide this data.
The following general principles were also agreed in relation to the modelling approach.
Models of urban, stock and domestic must
1)
2)
3)
4)

Be robust and provide an effective framework to support future decision making
Include representation of Critical Human Water Needs
Consider impact of climate on urban water use (response to rainfall and evaporation)
Consider impact of water restrictions

The MDBA has subsequently accessed additional data from the states and modified the
approach for representing urban and stock and domestic demands in the Murray and Lower
Darling system (excluding urban supplies for Adelaide and Broken Hill). This report
summarises the adopted approach for representing urban, industrial and stock and domestic
water uses as urban demand in the Murray System.
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2 Overview of urban water supply on the River Murray and
Lower Darling system
2.1 NSW
The Water Sharing Plan for the New South Wales Murray and Lower Darling Regulated
Rivers Water Sources 2003 (WSP-NSWMLD) provides provision for the following urban/rural
licences (NSW Government 2003):
1) Domestic and Stock rights
2) Local Water Utility
Local Water Utilities licences are associated with the provision of water supply to urban
communities along the Murray and Lower Darling. Stock and domestic licences allow
landholders to extract water for household purposes and for drinking water for stock. Urban
and rural entitlements defined in the WSP-NSWMLD are summarised in Table 1.
Table 1 Urban water entitlements for NSW (Source: WAM worksheet 2012-13)

Water Source

Type
Stock and domestic
Local Water Utility
Local Water Utility – MIL

Entitlement
ML
14,518
33,336
3,828

Average Annual Use
ML
8450
17,364
3,828

Murray

Lower Darling

Stock and domestic#1
Anabranch - stock and domestic
Local Water Utility

612
750
10,160

315
5176
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2.2 South Australia
The entitlements for South Australian urban water entitlements are defined in the Water
Allocation Plan for the River Murray Prescribed Water Course (South Australian MurrayDarling Basin Natural Resources Management Board 2011) and are shown in Table 2. The
Metro-Adelaide Water Supply Scheme is a major water entitlement holder in the South
Australian portion of the Murray. Historically this demand has been modelled in MSMBigmod as a time series input provided by South Australia (Tonkin 2002a and b). This time
series will be used in similar fashion for the Source Model. County Town Water supply
reflects urban water use to supply towns along the Murray. There is limited data on
industrial, stock and domestic and recreational and environmental entitlement use in SA.
Table 2 Urban water entitlements for South Australia
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2.3 Victoria
Urban entitlements are defined in Victoria by Bulk Entitlements, which identify each
authority’s entitlement and associated rules for use. Four urban water authorities have
entitlements for use in the River Murray System (Table 3). Each of the authorities is
responsible for supply of water to a number of towns. Some of these towns access water
directly from the river, while others may access water from the channel supply network.
Table 3 Urban water entitlements for Murray Victoria (Source: WAM worksheet 2012-13)

Reaches

Component

Diversion upstream to
Nyah

Urban Bulk Entitlements -Urban Bulk Entitlements North East Water
Total Non Channel
- River - Unregulated

Sub-component

Entitlement Holder

Urban Bulk Entitlements North East Water
- Regulated River

Entitlement
(ML)
UPRMURV
866

DB name

MURREGV

34255

MURCHAN

4446

Lower Murray Water
Goulburn Valley
Water
GWM Water
NORTHNM

3242

Lower Murray Water MURSRW
MURVIC

16211
59020

Coliban Water
Lower Murray Water

Urban Bulk Entitlements -Total Murray Channels
Channel (usage
included in Gravity

Diversion Nyah to SA
Border

Northern Mallee

Domestic & Stock Northern Mallee Pipeline
(GWMW supply system
from River Murray)

Urban Bulk Entitlements Regulated
Total Urban Diversion

Goulburn Valley
Water
Coliban Water

3 Modelling Approach
The same conceptual model has been adopted for representing urban water. The modelled
key drivers of urban water use include:
1. Critical Human Water Needs (CHWN)
2. Season variation in use in response to climate drivers
3. Variations in use in response to water restrictions.

The CHWN, as defined in the Basin Plan as a minimum water requirement. Urban water use
in excess of CHWN is represented as a variable component which changes in response to
climatic conditions and restrictions imposed during periods of low water availability.
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A simple conceptual model, Equation 1, of urban water demand is adopted. This model will
provide daily demands to the source model.
Equation 1:
Where:

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑅𝑅𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = daily demand (ML/d)

𝑅𝑅𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 is the requirement for CHWN (ML/d)

𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉 is a variable requirement that responds to climate drivers and water
restrictions (ML/d)
The Basin Plan defines the annual CHWN requirement per state. This is calculated based on
a fixed consumption rate per capita, with allowance for distribution losses. For this
requirement to be incorporated in the Source model, the annual CHWN requirement per state
is disaggregated based on the population being represented by each demand model and a
monthly pattern. Within the Source model, each urban demand model represents a town or
multiple towns in the same region.
For each town/demand model, the annual CHWN requirement is disaggregated to a daily
value based on average historical pattern of urban water (Equation 2). Separate monthly
patterns of use were developed for Victoria, NSW and South Australia based on the available
urban use data (Figure 1). The same pattern is used for all towns/demand models in the state.
Individual monthly use patterns for each town were investigated, but they were similar and did
not materially impact on the modelled water use.
Figure 1. Pattern of average monthly use (expressed as a percentage of annual use)
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𝑅𝑅𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =

Equation 2:

𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ
𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ

× 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐴𝐴

𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ = pattern of average monthly use for state (Figure 1)
𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ = days in month

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐴𝐴 = annual critical human water need for town/demand model (ML)
The variable component of the demand (𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉 ) is defined by Equation 3. This includes a
term representing the average annual variable use (𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 𝑣𝑣𝑣𝑣𝑣𝑣 ), as defined in Equation 4.
𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 𝑣𝑣𝑣𝑣𝑣𝑣 is a constant and calculated as the difference between average annual use and
annual CHWN.
Equation 3

𝑅𝑅𝑅𝑅𝑅𝑅𝑉𝑉𝑉𝑉𝑉𝑉 =

𝑓𝑓(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)

𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ
𝐷𝐷𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ

× 𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 𝑣𝑣𝑣𝑣𝑣𝑣 × 𝑓𝑓(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)𝑥𝑥 𝑓𝑓(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟)

= function defined climatic impact on variable demand

𝑓𝑓(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) = function defining impact of urban restrictions on variable demand

Equation 4:

𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 𝑣𝑣𝑣𝑣𝑣𝑣 = 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐴𝐴

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑈𝑈𝑈𝑈𝑈𝑈𝐴𝐴𝐴𝐴 = average annual total use for town/demand centre (ML)

The climate function 𝑓𝑓(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) defines the impact of climate on daily urban use, and is
expressed as the ratio of rolling climate deficit and an average deficit (Equation 5). The rolling
deficit of evaporation and rainfall is tracked over the last 7 days (Equation 6). The Average
Deficit is a monthly pattern expressing the average rolling deficit for the month. The climate
scaling factor is limited to a minimum of 0 and a maximum of 2. When the climate scaling
factor is 0, the variable demand term is 0. When the climate scaling factor is 1, the variable
demand would result in average demand for the town/demand model, while a value of 2 would
result in the variable demand exceeding average conditions by a factor of two.
Equation 5
Equation 6
Where:

𝑓𝑓(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) =

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = ∑6𝑡𝑡=0 𝐸𝐸𝑡𝑡 − 𝑅𝑅𝑡𝑡

𝐸𝐸𝑡𝑡 =Evaporation on day t (SILO FAO56)

𝑅𝑅𝑡𝑡 = Rainfall on day t

𝑓𝑓(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) defines the reduction in urban water use resulting from lower water allocations
and restrictions on urban water use. Initial implementation has adopted a simple relationship
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between available water and restriction level, shown conceptually in Figure 2. As water
availability is increased, then the water use factor increases until it reaches full utilisation. In
the model announced allocation of the entitlements associated with urban demands are used
as a surrogate for water availability (Table 4).
f(restriction level) = Announced Allocation.

1.2

Water use factor

1
0.8
0.6
0.4
0.2
0
Water Availability
Figure 2 The relationship of variable demands in response to water availability

Table 4. Announced allocation used in different urban demand models

Urban demands
NSW Lower Darling
NSW Murray
SA Murray
Vic Murray

Announced allocation ( %)
Local Water Utility
Local Water Utility
Country Towns
High Reliability Water Share

4 Model calibration
The conceptual model adopted does not require calibration as there are no parameters to be
adjusted.

5 Validation – NSW urban and stock and domestic demands
Demand models configured to represent NSW urban and stock and domestic demands on the
Murray and Lower Darling System are listed in Table 5. Climate data for Yarrawonga was
used to derive the rolling deficit and average deficit (Equation 5) for all demands on the NSW
Murray. Menindee climate station was used for sites on the Lower Darling. Urban use data for
each town was accessed from the NSW Water Accounting System for the period 1/7/2004 to
30/6/2014. This data was aggregated to a monthly timestep and used to derive the average
annual use and variable component in Table 5.
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Table 5. Murray water source, urban and stock and domestic models

Name

Type

Population

Average
Annual Use

Albury
Berrigan
Shire #1
Corowa
Shire#2
Deniliquin
Murray
Shire#3
Wakool
shire#4
Wentworth
Murray

Urban

50243

7751.133

3613

4138

Bias in
modelled
use
(%)
0.41

Urban

8412

828.01

605

223

0.21

Urban
Urban

11000
7494

2317.363
2231.425

791
539

1526
1693

0.51
0.59

Urban

7500

1393.537

539

854

0.48

Urban
Urban
Stock and
domestic
Urban

4000
8000

828.52
1782.487

288
575

541
1207

0.51
0.53
-0.57

N/A

8450

8450

0

3334

1265

2070

N/A

218

218

0

N/A

400

400

0

Lower
Darling
Lower Darling
Darling
Anabranch#5

Stock and
domestic
Stock and
domestic

18777

Annual
CHWN
(ML/y)

Variable
component
(ML/y)

1.8
0
0

#1

Berrigan Shire- including Barooga, Berrigan, Finley and Tocumwal
Corowa Shire, including Corowa, Mulwala, Howlong.
#3 Murray Shire, including Mathoura, Moama, Bunnaloo, Calwell and Womboota
#4 Wakool shire includes Tooleybuc, Moulamein, Barham, Murray Downs, Wakool, Koraleigh
#5 Darling anabranch pipeline, includes water from the Murray and Lower Darling water sources.
#2

5.1 Model validation
Results for the NSW urban demands on the Murray are shown in (Figure 3 to Figure 10).
For most urban and stock and domestic demands, the bias between the model and recorded
diversion data is less than 1 % (Table 5). These models describe the season pattern of
water use reasonably well. The exception to this is the Lower Darling Urban model. The
majority of use for this demand model is by Broken Hill. Broken Hill only sources water from
the Lower Darling when there is insufficient local catchment supplies for the town. Thus, its
behaviour is quite different to the other urban demands. The diversions for Broken Hill
breaks down after Jan 2010. Presumably at this time there were good catchment inflows to
Broken Hill storages and the demand from the Lower Darling was reduced. The regression
model developed in MSM-Bigmod better describes this reduction in demand following the
local catchment inflows (Figure 11). Additional data is required to describe water availability
to Broken Hill from catchment inflows. If this was available, the proposed conceptual model
could be used to represent Broken Hill demands.
One limitation with the comparison is that the recorded use data is not measured on a
uniform timestep. This is most evident on the Lower Darling stocking and domestic, where
the recorded use data varies considerably monthly to month (Figure 12). However, given this
assumption and the relatively small impact of the urban demands on the River Murray
System, it is considered that the approach is ‘fit for purpose’ (with the exception of Lower
Darling Urban model).
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Figure 3 Albury urban demand model

Figure 4 Berrigan Shire urban demand model

Figure 5 Corowa Shire urban demand model

Figure 6 Deniliquin Shire urban demand model
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Figure 7 Murray Shire urban demand model

Figure 8 Wakool Shire urban demand model

Figure 9 Wentworth Shire urban demand model

Figure 10 Murray stock and domestic demand model
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Figure 11 Lower Darling urban demand model (DARDIVA)

Figure 12 Lower Darling stock and domestic demand model

6 Victorian urban demands
6.1 Model parameters
Demand models configured to represent Victoria urban demands on the Murray are listed in
Table 6. These demand sites represent urban water retailers. Thus each demand site
represents a number of towns. Separate supply points are included in the model to represent
major towns. Not all towns are represented as it is considered this adds unnecessary
complexity without improving the model. For example, Coliban water has entitlements for four
towns, including Cohuna, Echuca, Gunbower and Leitchville (Table 7). The model has lumped
Cohuna, Gunbower and Leitchville into one supply point. The urban demand for each water
retailer is distributed between towns (supply points) using a fixed proportion (Table 7, Table
8, Table 9 and Table 10). This proportion was derived from historical use data.
Climate data for Yarrawonga was used to derive the rolling deficit and average deficit
(Equation 5) for all demands on the Vic Murray.
Monthly urban demand data is available from the WAM datasheets for the period from
1/7/2008 to 30/6/2014. This data is used for derivation of average annual use and the variable
component of the demand Table 6.
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Table 6. Murray water source, urban and stock and domestic models

Name

Type

14877

Average
Annual
Use
3689

Annual
CHWN
(ML/y)
2635

Variable
component
(ML/y)
1054

11101

4448

1966

2482

1.7

52541

16909

9306

7602

1.8

41933

7762

7427

335

0.07

3365

3365

0

0.2

12357

0

12357

0

Population
Coliban Water#1
Goulburn Valley
Water#2
Lower Murray
Water#3
North East Water#4
Northern Mallee
Millewa waterworks
District

Urban
Urban
Urban
Urban
Stock and
domestic
(D&S) & private
irrigation

Bias
(%)
1.2

#1

Cohuna, Echuca, Gunbower, Leitchville
Cobram, Katamatite, Nathalia, Numurkah, Wunghnu, Picola
#3Kerang, Koondrook, Mildura, Murrabit, Nyah, Nyah West, Piangil, Red Cliffs, Robinvale, Swan Hill, Woorinen
#4 Bellbridge, Eskdale, Rutherglen & Wahgunyah, Tallangatta, Wodonga, Yarrawonga
#2Barmah,
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Table 7. Distribution of diversions by Coliban water

Town
Cohuna
Echuca
Gunbower
Leitchville

Entitlement

Use

677

567

5,055

2,333

131

67

422

340

Supply point
Cohuna
Echuca
Cohuna
Cohuna

% of total diversion
20
80
-

Table 8. Distribution of urban diversions by Goulburn Valley Water

Town
Barmah
Cobram
Katamatite
Nathalia
Numurkah/Wunghu
Picola
Total

Entitlement

Use

82

46

3,525

2,693

84

37

652

287

1,206

716

44

20

Supply point
Cobram
Cobram
Numurkah
Numurkah
Numurkah
Numurkah

% of total diversion
64
36
-

5,593

Table 9. Distribution of urban diversions by Lower Murray Water.

Town

Entitlement

Use

Supply point

% of total diversion

Kerang

200

745

Swan Hill

-

Koondrook

500

127

Swan Hill

-

Mildura

13,761

7,732

Mildura

72

Murrabit

60

22

Swan Hill

-

Swan Hill

-

Nyah
Nyah West

Swan Hill

-

150

74

Swan Hill

-

Red Cliffs

1,500

820

Mildura

-

Robinvale

800

412

Mildura

-

Swan Hill
Woorinen

5,200

2,708

Swan Hill

28

Swan Hill

-

Total

22,171

Piangil

12,640

Note: The entitlements do not sum to that in the Bulk Entitlement. Need to check this. This will not impact on mass
balance, may change where water is extracted.
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Table 10. Distribution of urban diversions by North East Water

Town

Entitlement

Use

Supply point

% of total diversion

Bellbridge

130

47

Wondonga

-

Rutherglen

1,180

608

Wondonga

-

Tallangatta

600

129

Wondonga

-

Wodonga

8,796

4,928

Wondonga

100

Yarrawonga

2,087

1,137

Wondonga

-

Total

12793

6849

6.2 Validation
Monthly urban demand data is available from the WAM datasheets for the period from
1/7/2008 to 30/6/2014. This data is used to validate the conceptual demand model. The
monthly pattern is generally well predicted. The bias for all demands is less than 2 %.

Figure 13 Coliban Water urban demand model

Figure 14 Goulburn Valley urban demand model
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Figure 15 Lower Murray urban demand model

Figure 16 North East Water urban demand model

Figure 17 Northern Mallee stock and domestic

Figure 18 Millewa Waterworks District (D&S) & private irrigation
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7 Country town demands for South Australia
The model parameters required to represent South Australia country town supply are listed in
Table 11. Climate data from Loxton are used to define the rolling and average deficits. Monthly
data are available for country town demands from 1/7/1983 till present. The average annual
country town use for this period (35819 ML/year) is less than the CHWN by 11,381 ML/year.
By adopting the CHWN defined in the Basin plan, the urban demand model will over predict
actual diversions each year by 11,381 ML. For the purpose of model validation, the CWHN
component of the demand model is set to the average annual use. As the variable component
of this model is 0, the demand model reverts to a simple pattern. However, there is good
agreement between the recorded and modelled monthly urban use (Figure 19). No data is
available for stock and domestic use, recreation use and industrial use. Consequently the
following assumptions are made:
•

•
•

Annual stock and domestic demand is assumed to equal the annual entitlement. The
annual value is disaggregated using the monthly pattern observed for country town’s
use.
Recreational demand is assumed to equal the annual entitlement. The annual value is
disaggregated using the monthly pattern observed for country town’s use.
Annual Industrial demand is assumed to equal the entitlement. A constant daily value
for annual industrial demand is adopted.

When the model is configured to run under a level of development, the CHWN should be set
to the agreed value (ie 47200).
For modelled scenarios the SA country towns demand is scaled to maximise use of allocated
volume and does not represent actual demand.
Table 11. Murray water source, urban and stock and domestic models

Name
County town supply
Stock and domestic
Recreation use
#1

Population

Average Annual
Use

325000
N/A
N/A

35819
8351
4424

Annual
CHWN
(ML/y)
47200#1
8351
4424

Variable
component
(ML/y)
0
0
0

Bias
(%)
0.0
0
0

as the CHWN exceeds average annual use, this is set to the average annual use for historical comparison.

Figure 19 South Australia County towns demand model
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8 Limitations and Significance
•
•
•
•

•
•
•
•

Urban water use represents a small component of the water balance on the Murray
and Lower Darling System (approximately 4% of the total diversions).
Limited data is available for calibrating and validating a complex model.
Consequently a conceptual model is adopted to represent urban demands (note this
does not include metropolitan Adelaide)
The urban demand model incorporates drivers for the key variables impacting on
urban demand, including:
o Critical human water needs.
o Climate impacts on water use
o Impact of restrictions on water use
The model does not require calibration as its parameters are derived prior to model
run.
The conceptual model allows explicitly representation of the diversion
entitlements/uses in the State Water Sharing Plans
The model reproduces historical urban use data to an acceptable level at all locations
except on the Lower Darling.
Lower Darling Urban demands are largely generated by Broken Hill. Broken Hill
sources water from the Murray when local catchment inflows are insufficient to meet
town water requirements. The urban demand model presented in this report does not
allow for alternative water sources on demand. On this basis, the regression
relationship of Broken Hill demands used in MSM-Bigmod should be used to
generate urban demands for Broken Hill.
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9 Conclusions
This report summarises the approach adopted for representing urban and stock and domestic
demands on the Murray and Lower Darling River system. A simple conceptual demand model
that includes critical human water needs, climate drivers and urban restrictions was adopted
primarily on the basis of limited data availability to calibrate a more complex model. A key
benefit of the adopted approach is that it does not require calibration.
Models for all urban demands on the Murray and Lower Darling have been created and tested
(excluding Metropolitan Adelaide). With the exception of Lower Darling urban demands, it is
considered that all other urban demands models are ‘fit for purpose’. This assessment is
based on 1) impact on overall water budget, 2) representation of key drivers, 3) data
availability and model parsimony.

10 Recommendations
•
•

•

•

The adopted representation of urban demands requires some changes to how data is
collected and stored by the MDBA.
Additional data will be required from NSW to represent urban and stock and domestic
water use. Specifically NSW will need to provide
o Urban water use data for each town on the Murray and Lower Darling. This is
available in the NSW Water accounting system at approximately a monthly time
step. This time scale would be appropriate.
o The MDBA would need to develop some scripts to aggregate the town data to
a shire level where appropriate.
o Stock and domestic water user for the total Murray and Local Darling.
Data is provided by Victoria at the appropriate scale. However, the MDBA currently
does not load individual urban water use into our database. The MDBA will need to
o load data on individual town water use as provided through the WAM process
o develop some scripts to automate the aggregation of town to urban water
authority use on a monthly timestep.
Further discussions are held with NSW on how to represent urban demands on the
Lower Darling
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