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Figure 2. MDBC active storage; June 2000 to April 2008



The Aussie Big Dry

2000 to 2010

Unprecedented -40% to
-50% reductions in runoff
In large parts of the
country

It has changed..

— Language around water

— Government Policies

— Water Management on all
levels s ey Ue

— Maybe even a government fci e e

Could it happen here? M T
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http://www.youtube.com/watch?v=95tmYmeHf84
http://www.youtube.com/watch?v=95tmYmeHf84

Major Australian Water Changes

* Policy Reform  Conservation
— 2004 National Water Initiative * Very little outdoor watering
— National Water Commission + Target 155 L/P/D
— Water Rights Simplification * Science _ _
« CSIRO Sustainable Yields
— Water Markets Study
— $13B AUD Program = $200B US . Epvironment
— Sustainability  ...comes just after ‘critical
— Mandatory Water Planning human needs’

* $3b AUD Purchase of
Water held by Federal
government

* Urban Water Reform
— Consolidation of water providers
— Independent Price Setter
« Infrastructure
— Large Desal Plants in Every Major City
— Water Recycling
— Interbasin Transfers
— Rainwater Harvesting
— Ag Infrastructure - $2B in Northern Victoria
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Almost evervwhere vou travel these

dayvs, people are talking about their weather — and how it
has changed. Nowhere have I found this more true,
though, than in Australia, where “the big drv,” a six-vear
record drought, has parched the Aussie breadbasket so
severely that on April 19, Prime Minister John Howard
actually asked the whole country to pray for rain. “I told
people vou have to pray for rain.,” Mr. Howard remarked to

me, adding, “I said it without a hint of irony.”

And here’s what's really funny: It actually started to rain!

o e But not enough. which is one reason Australia is about to



AN

120 &0 1] &0 *° Sevemaya 120 150
. Ellesmere ; .
Ar ctic Qcean i=farid Arctic Ocean Zemhs Arctic Ocean
Franz Jossf g
Greenland Svalbard "S‘E;m?ge New Sibetian Idands
T {Den.) dan Mayen Nor.) Noveys Hirangel land
“ickaria Baf fri [Mor. 'y
Iand f=land
Fame |z, MNoray
L5 A, e land [Den.) Finknd R .
Unked Swecier Esmnia ussia
Canada Kingdom D, b Aleutian Istands
relafid oo {5A]
Mt Faland Belaruz
Bel. ey, Ukrsine .
Heweundierd Sl Kazakhstan i h T
France Sutz. sm!ﬂ_“"g-g%ommia i Mohgolia
05! 9 : i Uzbekiztan
Nonh Iealsy Mac. Bulgaria Georgla - " =
U n"ed States Aﬂahtlc Spain AlbaRiE Affnenia. Azetbaijan . wahestan M. Kores,
; Fortugs] Gisece, T LKey Turkaneistan  Taikistan
of America Ocean ~ Skorss {Japan North
Turisia Y Tan T Afghanistan China ot
Moraoen [ET] L Iran Pacific
Canary lsands Jotdan y
i3 AER Kuait Pakistan Nepal _ Ocean
The i Libya Egivpt a u.
. Eshamas 'f;gﬁ;err: atal 3 .
Mexico Cubsa S e Sawli  UAE liala g-mnm,?:], Taiwan
[Bepublic Mauriani 4z . Arabie. - oman =
Eelize e Haki < Ll Migger Efitre
£l i {lig= . o 8
S Famuras Riil;e[ﬁog] _+— Do minica. TheGaml;Si:rf-gsj - Chad Sudan Temenh Thailend o Fhilippines
El Salvador . Nicaragua. — Barbados AT 5 Az B A an Cambodia
coders Trinidad nd Tobage ines:Bis=u (LS =2l : rg%‘af Federsted ©  Stales
0 ta Rical a Chte fir o ; )
Pt g Yenszusla Guy?s’:;?inanne SlerraLeoE: . Do : Mige iz CAR. Ethicgia Maldives f:nka Eruhei Guam of Mcronesi
French Guiana. (i, Camenoon A X [USa)
g Fr. Ghana, 1289 Somalia Malkysia
Colombia (Fr) £q Bunea. Uganda s
Kera
Gialapagos lslands Ecuador e Gabon Hmnda\ ks . InAsnesia
[Ecuador) fncipe Zaire —~—- Burundi s
Congd Targahl  Seychelles Ne sl
Brazil el
Paru Angola !
Zambia Mozambigue
Eolivia :
Namibi Firriatie Madagascar
i Mew
Paraguay R SHEE M ftius Indian . Caledoniz!
. Ocean Australia
Swwaziland
E?r'wh Lesathe
ica
Ur gz
South Chile  Argertina R South
o - M
Pacific Atlantic o
Ocean Ocean Tasmania
Fakland klands
[ Elas Malvinas)
[zdrn . by UK, | chined Tes Crozet
by Xrgentma] [France)
South Geor&a
[admn. bX UE,  chined o
by Angentina)
&0 °
158 ° fz0 ® an ® &0 ° a0 ® n® 3o ° 60 ° an-® 120® 158° 180




- 120 =] 0 60 ° S 1z0 180
Ellesmets . EVEIHENE
Arclic  Ocean igana Arctic  Qcean Zemiya Arctic Ocean
e Gireenland ey et New Siberian Istands
end idksiia Baf fi (Den) e e Zém Wirangel kland
Istand Is!am?
USA Fame |z, MNoray
leetand (ben] Finkand R .
{511 Canada Unked Swidlan ELSST::E Lssia
Kingdom  Dep, Lithigeiiiss Aleutian Istands
Iretanid Neth: Belarus (U4
Bl Germary Faland i
L Lo ch P Kuril Idands
{1 -
France suiz. Sl M0 Kazakhstan Mangolia
05! 9 : i Uzbekiztan
f ” ksl Bulgatia Georgia
United States 74 borngd 5PN ey amenia hzstosin Kygestan N, Kores,
. artug Greece, T Urkey urkinenistan  Tojiichan
rth of America ~ Skorss {Japan
e " Tunisis. Cwl-’Leb_ \"‘ahaq fary Hahenisten China North
o Caneryons orfeee o o Pacific
- 5] Algeria Lbya . Kuait Pakistan Nepsl . Oceal
. Esha Vﬂallﬂls Westem i Grakal
Mexico i Sihbm Saudi UAE X Eang, - T
o] . Inclia M
ne 7 Mauiane g Niger i) WA
" Haki g Etitres. ; "
| 5 Temen i
fviee- Ao - il Crod  S4R" TR o TR
Guinea-Bissal. Guines, 220E onin Dijibiouti A%Eaé‘ %n Cambodia
5 ) cét Niger o g 5y Fe derated =
Panimhs. YenszZusla “V?Sf:‘?iname . SmrraLeoEE : D’I\?oire ige fis CAR. Ethiopia — f:nka - s eofemmnesie tates
. French Guiana. 1herry [ Yogo Camerooh s i X [USA)
Colornbia iFr] Ghany Uganda Al hiaysia
Eq. Guinez ” Singapor!
Galapagos |sh Ecuador Gap Tome _—* Ciabon Rwanda._ iy :
[ % Principe Zaire ~— Burundi Inddonesia
b
Congd Targzahia  Seychelles He uinGa Solg
i el X
Peru Brazil Angola .
25 Degrees i, A
Eolivia
i Madagascar
Namibi Zimbakwe G
Botsyana j P
12 Degrees o Indian _
Swaziland ~ e Australia
E?ri%ar? Lesathe
South chile Argenting ey South
Pacific Atlantic O} ywelcs Ay
Ocean Ocsan nuieq 2isiez a—
Fakland klands
[ Elas Malvinas)
[admn. bX UK, chkined
by Argentifha)
SouthGeorEa .
[admn. 5 bX UE,  chined
e Argentina)
&0 ° &n ®
Antarctica
150 ° fz0 ® an ® &0 ° a0 ® n® ao ® 60 ° an-® 120® 158° 180




24000

| Australian Population Growth \
- 1800 - 2008
: Currently, 2010 = 22.5m
1: Great Depression (starting ggtg, \
\
2000 \\

1788 1798 1808 1818 1828 1838 1848 1858 1868 1878 1888 1898 1908 1918 1928 1938 1948 1958 1968 1978 1988 1998 2008


http://upload.wikimedia.org/wikipedia/commons/c/c9/AUS_population_development_1788_to_2008.png

Population:
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Australia - Annual rainfall 1961 - 1990
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Figure 2.2 Rainfall and run-off of the continents. Source: Brown, 1983, p. 10
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70-80% of water use

0.4% land irrigated,
99.6%
non irrigated

25% gross value of
agriculture
Agriculture 3% GDP

- 22% total exports ($33.6b)

Irrigation mainly in MDB

Typical crops are (NSW)
rice, cotton, (Vic) dairy —
less than 20% on
horticulture, viticulture,
permanent plantings

o gl T
b

- Aveas under irrigation
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Surface Water
Development Status
(2000) (Water Diversion)

Devalopment Cartegory:

Over Developed
B (reater than 100%)
I Fully Developed (100%)
I High (70 to 100%)
Medium (30% to 70%)

Low (less than 30%)

Data sources:

National Land and Water
Resources Audit (2000) - Water
Resource Assessment Database

Caveat: Data used are assumed

to be correct as received from
the data suppliers.

co.m-.—eToBe



Fig. 1 Trend in annual mean maximum temperature,
1950-2005.
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Fig.2  Trend in annual mean minimum temperature, . . . _ _
1950-2005. Fig.3  Trend in annual rainfall total, 1950-2005.
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A REPORTER AT LARGE

THE INFERNO

After the deadliest fires it has ever known, a nation reassesses.

BY CHRISTINE KENNEALLY

-
N

Black Saturday,

February 7, 2009,
115 Fin Melbourne

ildfires in
n AUstralian

Bushfire burning in Victoria. The energy of all the fires on Black Saturday was the equivalent of fifteen hundred Hiroshimas.


http://upload.wikimedia.org/wikipedia/commons/4/4e/February_7_Victoria_Bushfires_-_MODIS_Aqua.jpg

Austra ||a— 12 years 0 -

Rainfall Deciles:

1 October 1996 — 31 May 2009

Rainfall Decile Rangeas
Highest on
Record
Very Much
10 Aggveﬁasmga
8-9 Above Average
47 Averags
23 Balow Averags
1 Very Much
Balow Averags
Loweat on
Record

conditions

Barvmm of Metewnegy

Product of the National Climate Centre.
http://www_bom.gov.au

© Commonwealth of Australia 2000,

[



Murray-Darling Basin

© Australan Gavemmant 2006
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Major Deserts of the World
Dry gets Drier, Wet Wetter




June—=July-August (JJA)

2007 IPCC
Regional
Projections
Chapter 11

Precipitation incresse in 290% of simulations

Pracipitation increase in 266% of simulations

-----

Precipilalion decrease = very lxely
Frecipilalion decrease = |ikely
Precipilafion inorease = very By

Pracipilafion incrse =|ikely

# Precipilation exireme increase = likely
]
Increased drought — Fxaly

X Lass snow — vary likely

December—January—February (DJF)

Basead an resonal studies aesessed iIn chantar 11
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Water Reform Timeline

Year Major Australian policy initiative

1994 COAG Water Reform Framework within National

Competition Policy
1995 MDB Cap introduced
Water reform implementation linked to federal $

1998 MDBC commenced Pilot Interstate Water Trading

2001 National Action Plan for Salinity and Water Quality

2002 MDBC started Living Murray process

2003 COAG agreed, in principle, to implement a National
Water Initiative

240107 COAG finalized National Water Initiative




2004 National Water Initiative

* Federal and State Agreement based on 1994
COAG Water Reform Plan

* Prepare water plans with provision for the
environment

» Deal with over-allocated or stressed water
systems

* Introduce registers of water rights and
standards for water accounting

* Expand the trade in water

* Improve pricing for water storage and delivery

* Meet and manage urban water demands.

* Oversight by National Water Commission




Wong — Water for the Future

Speech 1 Year Ago — end of April, 2009

« 10-year, $13B AUD effort = $200B US
« Take Action on Climate change
« Water Reform
* Independent MDB Authority — Basin Plans  penny wong, Minister for
* Address Overallocation — “Sustainability”  Clmate Change and Water
* Improve Water Markets
* Reform Urban Water
* Provide Better Information
» Use water wisely — conservation
- $5.8B
« Secure water supplies
« $1B to Urban Water Supplies - Desal
e Support healthy rivers
« $3B in MDB to purchase Environmental

Water




Wentworth Group: Drive Innovation in Natural Resources Mangement
http://www.wentworthgroup.org

BLUEPRINT FOR A
NATIONAL WATER PLAN

2 THE WENTWORTH GROUP

RISIMNG TO THE CHALLEMNGE 5

Foundations for a National VWater Plan 5 OF GONC ER N ED SC | ENT' STS
PROTECTING RIVER HEALTH 7 [

Erdormental needs fo mantain fver heal B B

Establishing comprehensive watar accounts 7

Recovering watar for the anvronment In stressad rivars B8

Protecting unspolled rivars 9

Investing in the sclenca requirad to make batter decisions 10
FROMOTING CPPORTUMTY 11

Clarifying entittermants and responsibiitizs 11

Removing Impedimeants 1o water trading 12
ENGAGING COMMUMNTES AMND ENSURING FAIRMESS 14

Engaging local communitias 14 2

Managing envircnmental water 14 31 JU'y 2003

Improving water sfficiency in towns and cities 15

Ensuring a fair transition 16 The Weantwerth Group is corvenad by WWA
MOVING FORWARD 17 Saving Life on Earth
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_ltAnnual Rainfall (mm) in SW Australia
b, w150
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Fig. 3 Mean May to October ramfall (mm) for the period 1901 to 2000. Region southwest of the line
connecting the coastline at 30°S to (35°S, 120°E) is used to define spatial rainfall averages for Southwest
Western Australia
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w— 1911 - 1974 av (338 Gl)
e 1975 - 1996 av (177 Gl)

1997 - 2005 av (114 Gl)
w2001 - 2006 av (81.8 Gl)
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Fig. 5 Annual (May to April) inflow series (GL) for the Integrated Water Supply System. Source: hitp://
WWW.watercorporation. com. au



Perth’s Water Supply Gap to 2060

600 " Existing groundwater
B Existing surface water

00 Existing desalination
mmn. Projected water demand
400
120 Gigalitres 365 Gigalitres
300
200
. v

100 -

0

2008 2020 2030 2040 2050 2060



Water Corporation
(Perth) Future

- Reduce water use Rainfall Yields Portfolio
O pt' ons fo r al | 3 independence | 2010-2030 total
Water efficiency programs | ! | |
» Homes and garderns i high | 30 i 40 i 7
« Urban density E high | 15 E 30 E 45
+ Business, industry and services ; kigh | 5 ; 10 ; 15
Leakage and pressure management | high ! 5 | 10 | 15
Alternative water supplies i ! i i
« Rairwater tanks i low | 132 i 7 i 20
» Garden bores v medium 4 ; a ; 4
« Community bores | medium ! 2 | 5 | 7
Subtotal | | 74 | 102 E 176
Increase water recycling Rainfall Yields
independence | 2010- 2030
Industry i high ! 20 i 20 i 40
Climate Public open space ! high ! 3 ! 2 ! 5
Resilience Agriculture (horticulture) i high ! 5 i 10 i 15
Residential greywater recycling | high | | | & | 7
Residential dual reticulation systems i high i 10 i 10 i 20
Subtotal i | 39 i 48 i 87
Develop new sources Rainfall Yields Yields Portfolio
independence | 2010-2030 2030 - 2060 total
Groundwater replenishment i high i a5 i 20 i 115
Southern seawater desalination plant expansion i high i 50 i a i 50
Wellington dam desalination i low i 0 i 45 i 45
Esperance- Kalgoorlie desalination i high i 0 i 12 i 12
Mew desalination sites i high i =0 i 150 i 200
Morth West metropalitan coastal groundwater i medium i 25 i 0 i 25
Gingin-lurien groundwater i medium i 0 i 48 i 43
Jandakot groundwater expansion i mediurmn ! 3 i a i 3
Wellington dewatering i medium i 10 i 0 i 10
Catchment management E low ! 25 E a E 25
Grangara water trading i mediurmn ! 20 i a i 20
Subtotal i | 218 i 335 i 553
Total options to meet future supply - demand gap an 485 816

The figures in the above table are shown in gigalitres per year.




Australian Desal Plants smce 2006

Perth - Kwinana Desalination Plant,
* 50 GL/Year
« 2006
* $400M AUD
« 2nd Plant 2011 50-100 GL/Year
*Queensland — Gold Coast
* Tugan, 45 GL/Year

*$1.2B AUD
« 2009
*Sydney,
* Kurnell, 90 GL/Year
« $1.9B AUD
« 2010
*Victoria - Wonthaggi Desalination Plant =ssm=wmrecs w=a: = um w-=
- 150 to 200 GL/Year e\
« 2012
*Adelaide

*Port Stanvac 100 GL/Year > -
« 2010 - 2012 _



New York Times, July 10, 2010

“Arid Australia Sips Seawater but at a Cost”

— $13.2B from 5 cities spent on Desal

— “this is the cost of adapting to climate change”
~ Water Services Association Head
— Critics
« More gained by conservation
* Energy hogs — add to climate change

* “| think we have just enough water for 22m, What are
we going to do when we reach 36m?”

« Recycling Wastewater a better alternative
— But Brisbane’s $1B recycling plant now mostly idle
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National
Geographic
April 2009

June 2010
Tahle of Contents »

+ Australian Drought
Drought, warmer
temperatures, and deadly
bushfires have brought
farmers to their knees. See
Amy Toensing's photos.

NATIONAL ngm.con
GEOGRAPHIC

INTERA

Changing Rains

Published: April 2008

Australia’s Drv Run

What will happen when the climate starts to change and the

rivers dry up and a whole way of life comes to an end? The

* Changing Rains
As the planet warms, look for
more floods where it's already

wet and deeper drought
where Y y By Robert Draper

people of the Murray-Darling Basin are finding out right now.




Murray Darling Basin Overview

4 States (QLD, NSW, VIC,
SA) Plus ACT

1,000,000 km2
2500 km in length

~23,000 GL (~18MAF)
‘Usable Flow’

— Very Lossy System
— 14,500 GL at Confluence

‘Low Energy’ System
Snow Melt + Rain Fed

Total Storage ~1.5x usable,
2.6 x Use

Most of Australia’s
Irrigated Land

CANBERRA

Significant Wetlands i wco gz @i~ N Lo

L. Hume

Substantially Over Allocated
1915 Original Allocation




Distribution of perennial lakes, ephemeral wetlands and irrigation areas across the MDB.
The location of the major floodplain wetlands assessed in this project are indicated

(

Perennial watercourse

Major ephemeral watercourse

Perennial lakes and storages

Irrigation area

1
- Ephemeral wetlands

Assessed environmental assets

Adelaidd “
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0 100 200
L1 |
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Overview of the Infrastructure in the Murray-Darling
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Rainfall and Runoff 1895-2006 MDB

Average annual rainfall (left) and modelled average annual runoff (right) for 1895 to 2006

Annual raindall jrmm) Annual runoff (mm)

BT | | S BT 0 |

0 200 X0 400 500 500 800 000 1200 1600 2000 2400 0 5 0 N W &4 0 N W00 200 &0




MDB Rainfall During Last 13 Years

Rainfall Deciles:
1 October 1996 — 31 May 2009

Rainfall Decile Rangss
Hghast on
Rsoord
Very Much
10 Abéve Average
890 ‘ Above Averags
47 ‘ Averace
23 Below Average
Bslow Averags
Loweat on
Reoord

Disirbution Baasd on Cridded Data.

.
Y Frocuct of the National Cimats Cantre,
Ems W] hip Aiwvew bom.gov. s

Australion Governmest  © Commonwesith of Austraia 2000,
Burvms of Mosornbepy  Austraian Bureau of Metscrology
I ID coda: IGMapOprBarnasHainuct

o




Australian Temps 2001-2005

A protracted dry and exceptionally hot period affecting NSW and most of
eastern Australia, 2001-2006.
Clinton Ralich and Perry Wiles
NSW Climate Services Centre, Bureau of Meteorology
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Figure 3. Australian maximum temperature deciles for the period 1 January 2001 to 31
December 2005.



Snowpack Reductions in Australian Alps

 Snowpack Trend — Dashed Line
 Maximum Winter Temp — Solid Line, Inverted Scale
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Recurrence Interval of 97-06
Drought in MDB

— Source: CSIRO Sustainable
1 I vields




Murray Darling Annual Hydrograph
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Water Use in MDB 1920-2005

Growth in total and jurisdictional surface water use in the MDB (five-year moving averages)
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Murray Darling Storage Normal vs. 2000-2007
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Figure 2. MDBC active storage; June 2000 to April 2008



Murray Darling Runoff Projections
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Models May Not Set Lower Bound

on Future Runoff
Victorian Murray River inflows 1990-2055
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Closing Thoughts

Australia has experienced very unusual climate
conditions during last 10 years

It sure looks like climate change...

— Wet wetter and dry drier

— Fires, Dust, -40% Runoff

It has changed many aspects of water management
— Some unthinkable a few years ago

“A Collision between 19" Century Water Law, 20t

Century Infrastructure and 215t Century Population and
Climate Change” is already underway Downunder...

We need to think about how we might change, too, if
needed..
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