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About the Murray-Darling

• 1 million km2 ~14% of Australia
• Australia’s longest river system >2500 km
• 2 million people ~10% of Australia

• 1.4 million ha irrigation ~70% of Australia
• 6% of national surface water resource
• 70% of national agricultural water use
• 40% of national agricultural gross value

• Over 30,000 wetlands, 16 Ramsar sites
• At European settlement:

• 85 mammal species, 367 birds, 151 reptiles, 24 frogs & 20 fish
• Currently:

• 5 endangered bird species 16 endangered mammals, 20 extinct mammals 

Murray River Inflows MDBSY terms of reference

• Water Summit: Prime Minister and First Ministers, Nov 2006
• CSIRO to report progressively on sustainable yields of 

surface and groundwater systems within the MDB
• Estimate current and likely future (~2030) water availability in

each catchment/aquifer and for the entire MDB considering:
• climate change and other risks

• surface-groundwater interactions 
• Compare the estimated current and future water availability to 

that required to meet the current levels of extractive use
• Results reported for 18 regions and entire MDB through 

factsheets, summary brochures and technical reports. 

Methods – Scenarios used in modelling

A: Historic climate (1895-2006) & current development
B: Recent climate (1997-2006) & current development
C: Future climate & current development
D: Future climate & future development
• Future climate

• 2030 climate based on 4AR IPCC results
• 3 global warming levels (low, mid, high)
• 15 global climate models

• Future development 
• Commercial forestry plantations
• Farm dams
• Groundwater extractions

 

DJF JJA 

SON MAM Autumn Summer

Winter Spring

• Over 80 surface and 
groundwater models

• Over 600 model runs
• Several billion lines of data 

feeding into results reporting
• Surface and GW models 

linked for the entire MDB
• Propagation of scenarios from 

upstream to downstream
• Account for transfers between 

systems and subsequent 
feedback to and between 
surface and groundwater 
systems

Methods – Surface & groundwater modelling
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• MDB: 48 percent of available surface water is diverted for use
• ~11,300 GL/year on average; from ~23,400 GL/year
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Impact of climate by region

• MDB: median impact is an 11% reduction in available water
• ~2500 GL/year on average
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• MDB: 4% reduction in total diversions ~450 GL/year

0

50

100

150

200

250

300

350

400

450

Paro
o

Eas
ter

n M
t L

o fty 
R ang

es
O vens

Moo
n ie

Warre
go

Wim
mera

Barw
on-D

a rling Nam
oi

La
ch

lan
Gw yd ir

Cam pa
sp

e

Lod
don-A

voc
a

M acq
uarie-

Castle
reagh

Bord
er  

R ive
rs

Av
er

ge
 s

ur
fa

ce
 w

at
er

 d
iv

er
si

on
s 

(G
L/

y)
 historical climate Median 2030 climate

0

500

1000

1500

2000

2500

3000

3500

4000

4500

Cond
a m ine

-Balo
nne

Goulb
u rn -Brok

en

Murru
m bid

ge
e

Murr
ay

Impact sharing – median 2030 climate

-25%

-20%

-15%

-10%

-5%

0%

5%

Paro
o

Warre
go

Con
da

mine
-Balo

nn
e

Moo
nie

Bord
er 

Rive
rs

Gwydi
r

Nam
oi

Mac
qu

ari
e-C

as
tler

ea
gh

Barw
on

-D
arli

ng

La
ch

lan

Murr
um

bid
ge

e
Murr

ay
Oven

s

Gou
lbu

rn-
Brok

en

Cam
pa

spe

Lo
dd

on
-A

voc
a

Wim
mera

Eas
ter

n M
ou

nt L
ofty

 R
ang

es

C
ha

ng
e 

un
de

r m
ed

ia
n 

20
30

 c
lim

at
e 

(%
)

Surface water availability

Surface water diversions

Additional future surface water uses

0

10

20

30

40

50

60

70

Pa
roo

Warre
go

Ba
rw

on
-D

arl
ing

Ove
ns

W
im

mera

Con
da

mine
-B

alo
nn

e

Moo
nie

Lo
dd

on
-A

vo
ca

Eas
ter

n M
ou

nt L
oft

y R
an

ge
s

Cam
pa

sp
e

Gou
lbu

rn-
Br

ok
en

Gwyd
ir

La
ch

lan

Bo
rde

r R
ive

rs
Nam

oi

Murr
ay

Mur
ru

mbid
ge

e

Mac
qu

ari
e-

Cas
tle

re
ag

h

Ad
di

tio
na

l s
ur

fa
ce

 w
at

er
 u

se
s 

(G
L/

y)

Streamflow loss due to groundwater extraction

Additional commercial plantation forestry

Additional farm dams



M
aj

or
 fl

oo
dp

la
in

 w
et

la
nd

s

Changes in average period between floods

0

5

10

15

20

Mid 
Murr

um
bid

ge
e W

etl
an

ds

La
ke

 N
um

ull
a (

Pa
roo

)

Lo
wb

idg
ee

 Fl
oo

dp
lai

n

Pa
roo

 O
ve

rflo
w La

ke
s

Yan
tab

ull
a S

wam
p (

Warr
eg

o)

Gwydi
r W

etl
an

ds

Lo
wer 

Ba
lon

ne
 Fl

oo
dp

lain

Lo
wer 

La
ke

s a
nd

 C
oo

ron
g

Grea
t C

um
bu

ng
 Swa

mp (
La

ch
lan

)

Ta
lya

wa
lka

 Cr
ee

k (
Ba

rw
on

-D
arl

ing
)

Barh
mah

-M
ille

wa F
ore

st

Ha
tta

h L
ak

es
 (M

urr
ay

)

Gun
bo

wer-
Koo

nd
roo

k-P
err

ico
ota

 (M
urr

ay
)

Mac
qu

ari
e M

ars
he

s

La
ke

 W
ya

ra 
(P

aro
o)

Lo
we

r D
ar

ling
 A

na
bra

nc
h

Bo
olig

al 
Wetl

an
ds

 (L
ac

hla
n)

Cho
willa

 Fl
oo

dp
lai

n

A
ve

ra
ge

 p
er

io
d 

be
tw

ee
n 

flo
od

s 
(y

ea
rs

)

Current development (median 2030 climate)
Current development (historical climate)
Without development (historical climate)

Key messages

1. Water resource development has caused major changes in the flood regimes that 
support important lakes and wetlands.

2. Under the median 2030 climate water availability would fall by 11% – 9% in the north 
and 13% in the south.

3. The range of possible climate outcomes is wide due to the uncertainty inherent in 
current climate models.

4. Under current arrangements 11% less water would only reduce average use by 4%; 
the majority of the impact would be borne by the environment.

5. Water use impacts would be greatest in dry years – up to 50% less in the south.

6. Groundwater extraction cannot be maintained at current levels in seven GMUs.

7. Groundwater could increase to be over 25% of total water use.

8. Additional expected forestry and new farm dams would represent fairly minor 
additional water uses – although these are uses outside the entitlement regime.

Project Outputs

• For the entire Basin
• Synthesis report bring all results and implications together

• Summary report for media and general public

• For each of 18 regions
• Full 100+ page technical report: methods and results

• 12 page summary for general public
• 1 page factsheet for media outlets

• 12 major technical reports documenting models and methods

• ~20 internal technical memoranda
• USB drive containing all this material

www.csiro.au/mdbsy

Murray-Darling Basin Sustainable Yields Project

funded under the
Raising National Water Standards Program

of the
National Water Commission

http://www.csiro.au/mdbsy

