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1. Global Water Resources




How Much Water is There?

Fresh water
2.53%

Data Source: Shiklomanov and Rodda (2003)



How Much Freshwater is There?

Rivers and streams | 0.002

Lakes and swamps | 0.103

Groundwater and soil moisture _ 10.546

million km3

Data Source: Shiklomanov and Rodda (2003)




Global Annual Runoff
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Global Water Extraction and Consumption
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2. Risks & Opportunities
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2.1 Water Extraction
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Global Water Stress

Water stress indicator (WSI) in major basins: 5 /
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2.2 Climate Variability

California drought status

\ cia
as of April 7, 2015 - percent of area in each drought category
§
5%
50% -
25% -
0% . . : .
Jan-13 Jul-13 Jan-14 Jul-14 Jan-15
None
Abnormally Dry
Moderate Drought

Severe Drought
m Extreme Drought
m Exceptional Drought

Source: The National Drought Mitigation Center




Australian Millennium Drought

Australian Government

Bureau of Mcteorology

8-9

4-7

Australian Rainfall Deciles
1 April 2000 to 31 March 2010

Rainfall Decile Ranges

Highest on
Record

Very Much
Above Average

Above Average

Average

Below Average
Very Much
Below Average

Lowest on
Record

40% decline in runoff 1997-2008 in southern MDB




Historical Streamflow into
Sterling Dam (Perth, WA)
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2.3 Water Extractions




Groundwater Footprint
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North-West India = Groundwater and Soil Water

,Punjab
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Source: Rodell et al. (2009)
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Colorado River - Flow

Colorado River — Lees Ferry inflow

30,0007 — Observed flow below Imperial Dam
—— Qutflow at southern international border
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Yellow River - Flow

Yellow River

100,000 1 — Simulated flow
i — Observed flow
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Murrumbidgee River - Flow

Murrumbidgee River
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MDB Surface Water Diversions
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Orange River - Flow

Orange River

35,000 — Simulated flow
30,000 — Observed flow *
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3. Water and Public Policy




Murray-Darling
Basin (MDB)
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MDB: With and without irrigation

Inflows

1895-2006 climate
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Murray Mouth Annual Flows (GL)
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MDB Policy Timeline

Jan 2007
National Plan for
Water Security

June 2004
National Water
Initiative

2005

March 2008 June 2015
Water Act 2007 1,835GL acquired by
Commonwealth to date
May 2015

Amendment to Water Act
to cap purchases at 1,500GL

2010
|

2015|| 2016

2002 -2011 Millennium Drought

April 2008

Water for the Future

October 2010

Guide to the Proposed Basin Plan with proposal
for extra flows 3,000-7,600GL/year

November 2012

Basin Plan enacted
with 2,750GL/year
extra flows

July 2011
Draft Basin Plan




Drought cost
to environment

Modest floods have

no break period,
o J J .
Medium floods  Big floods have a Time from the

have abreak  longer break previous flood




Gain Optimal versus Actual Allocations :
Murray River 2002-2009

a=10 b=15

$3.52 billion ¢ .
Increasing

3=12 b=20 environmental

$2.67 billion costs

a = Number of years until environmental costs of drought add up to 50% of
PV of net profits in irrigated agriculture.

b = Number of years until environmental costs of drought add up to 100%
of PV of net present in irrigated agriculture.

(2]

Source: Grafton et al. (2011)



Basin Plan and Surface Water Sustainable
Diversion Limits (Progress to May 2015)

States Commonwealth
170GL - 6% via infrastructure
624GL - 23%

;

Entitlement
purchases Not acquired

1162GL - 42% 794GL - 29%

Data sourced from the Australian Department of Environment




Buybacks Versus Infrastructure
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Basin Irrigation Diversions (GL/yr) and Water

Application Rate (ML/ha.)
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North-West India = Groundwater and Soil Water

Source: Rodell et al. (2009)

,Punjab

Q/ ~’</ Qx < ‘o ‘o ‘o Q/ ~‘</

’\'ﬁ

B F &S F

(%)

Water storage anomaly (cm)

30

20+

Total terrestrial water
Soil water

—_— Groundwater

= = = Groundwater trend




Bushfires and Streamflow
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Policy Advice versus Policy Actions

Sustainable Diversions in
the Murray-Darling Basin

An analysis of the options for achieving a sustainable
diversion limit in the Murray-Darling Basin

June 2010

Dry Water

An economic evaluation of the
National Plan for Water Security




Dredgmg the Murray Mouth
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