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Why model the water
resources in ariver system?

We don’t do water policy without modelling it first!
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Consider Australia’s River Murray
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Water use in the 1,000,000 square km Murray-Darling Basin

MDB average long-term annual inflow and water use
Surface water GL

Inflows

Inflows to the Basin

Transfer into the Basin

Total

Water Use

Watercourse diversions

Interceptions

Water used by the environment & losses
Outflows from the Basin

Total

31,599 GlL/year
954 GL/year
32,553 GL/year

10,903 GL/year
2,720 GlL/year
13,788 GL/year
5,142 Gl/year
32,553 Gl/year

31.6 km”3/year
1.0 km”3/year
32.6 km~3/year

10.9 km~3/year
2.7 km”3/year
13.8 km”3/year
5.1 km”3/year
32.6 km”3/year
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Consider Australia’s River Murray

30,000
11895
Start of the
25,000 | Federation Drought
which lasts for 7 years 1 914
[
Severe drought
20,000 leads ta the end
. of commercial
H] navigation on the
g Murray and
Darling ri
S 15,000 1909 s
_ Flood in the
o Murray and
kS
L 10,000
5,000
A

1917

Flooding along
the River Murray

191

Flooding across
the entire Basin

1931

Flooding along
the River Murray

1952 1
Flooding in the
River Murray

)

causes widespread
flooding in Condarnine
and Warrego rivers

1944 T

Severe drought
throughout NSW, |
Vic and SA

Murray ceases to
flow in some areas

1956

Highest Basin inflows
in recorded history
cause widespread
flooding

1968 -

Due to severe
drought, Hume Dam
falls to 1% of capacity

1974 1993« 11997
Widespread flooding  Flooding across Beginning of longest drought
across the Basin, QLD, NSW in Australia’s recorded history
known as the ‘big wet’ and Victoria
- 2000
[] 1981 Murray Mouth closes and
requires dredging
Drought forces
Adelaide to take 9 m
90% of its water "
fom theMurey vt orecard
closes for the first 20‘"]_‘"
time in recorded )
T Widespread flooding
throughout the Basin

1970s 1980s

Morthern basin an nual flows

\.\_\_ Flow measured on Darling River at Bourke

".(
Southern basin annual flows

%, Flow measured on River Murray at Euston

) s
o
= Average annual flow levels
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A little history of declining river health:
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e Lo s i Google Earth

Data'SIO, NOAA, U'S' Navy, NGA GEBCO.

SMH.com.au
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What can the hydrological system
model tell us?

We can observe and monitor the current status, but

the model helps us understand it,
And then:

Comparing scenarios with baseline conditions ->

* Primarily statistics on water supply-see later
* Data on agricultural production

* Changes in expected flood behaviour

e Hydro generation

* Broad sediment behavior

* Supplies to environmental assets

* In Myanmar, navigation P,
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Sustainable Diversion Limit --1

The BasinPlan - = = = -

National Water Initiative
and The Living Murray =~ 7

The cap on
diversions ~ ";

Murray Mouth closes

Disconnected wetlands
and floodplains

Increased salinity
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What do we use the model for?

Different modes of use:

* Planning
1 Inform development of water sharing plans
[ Trade off analysis
[ Policy analysis

* Review
4 Is the water sharing plan working as intended SsarabeovasionLm -

TheBasinPlan - —— -1 |
I

[ Is the water sharing plan being followed (audit)
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What does the model tell us?

For water sharing plans we want to know reliability of supply:

—— Current conditions

—— Probable afforestation scenano
- - - - Maximum afforestation scenano

200 -
175 -

Total allocation (%)

40 80 100
Probability of exceedence (%)

Zhang L, Dowling T, Hocking M, Morris J, Adams G, Hickel K, Best A, Vertessy R., 2003. Modelling the effects of large-scale plantation on streamflow and
water allocation: A case study for the Goulburn-Broken catchments. In: D.A. Post (Editor), MODSIM 2003, International Congress on Modelling and Simulation.
Modelling and Simulation Society of Australia and New Zealand Inc, Jupiters Hotel and Casino, Townsville, Australia, pp. 702-707.
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What does a model look like?

River Murray System — _£2_ | #5ii

Australian Government BASIN AUTHORITY
Sharing the water resources of the River Murray www.mdba.gov.au
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The Murray Model

Inflow and Storage

.I{ Mitta Mitta River @ Dartrnouth Inflow

x Dartrmouth Dam (401224)

i
+ Drartrnouth Marirmurm Release

| Dartrnouth Minirmurn Release
i

MDBA.gov.au
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Storage Information

f‘l Dartrmouth Darm (401224) Editor

L\

o ‘ Storage
- Operating Targets
4 &8 Dimensions
48 Static Storage Dirmensi
ﬁ Gauged Level
m Cauged Releases
4 JT.,I Cutlets
4 (47 Default Link #40
N Dartmouth Spillway
EI Lower Valve
E1 Upper Valve
iy Rainfall
+ Evaporation
Seepage
‘@ Ordering
Upstream Reach

A ST

4 a Ownership

- LT [

General

Hydropower generation

Storage Details

Full Supply
Initial Conditions

Cead Storage Capacity

Mode elevation

Level

455,996

483137

365.1

Lon't generate from spill

Volume
m 3856000
m 3671000
m 71236.98

ML

ML

L

Surface Area

65.878 km®
63.625 km®
5036 km®
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Modelling crop water use, and
production

f" MEWE TRRI BIL Pubivala Editor

C % General Configuration Seil Configuration
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o
PR
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4y Rainfall

Crop Factors
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,ﬁ, Runaoff
4 Desp Percolation
«p Economics
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¥ Cummer Crop
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Mode Palette

Many node types
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Water assessment and accounting
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eliater Results Manager

File Options Help

L o b o X

Output

& Hume and Dartmout|

Table # Transforms ﬂ Data Wl Statistics
V74 | Units megalitres (ML) - Iﬂ Line - E E_)_. / (:, =] kS - -
4000000 Latest Run>Storage>Hume Dam (409011)=5torage Volume
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[ Percent Per Share Entitle
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Storage
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Custom Chart 1000000
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|
Date Range [ |Date Ran. r = |Start [v] 07 Jul 1990 Min|End [&f] |30 Jun 20 Max| | Aggregator O * | |[Annual| =
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Output

L'.k | |£| | Q Custom Chart # 2 x
1 .
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Output
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In conclusion, what can we use the model
for?

Different modes of use:

* Planning
1 Inform development of water sharing plans
[ Trade off analysis
[ Policy analysis

* Review
4 Is the water sharing plan working as intended SsarabeovasionLm -

TheBasinPlan - —— -1 |
I

[ Is the water sharing plan being followed (audit)
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