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1 Structure of availability & demand for water
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[THE CURRENT SITUATION]

Lots of Water, but Not Always Where It Is Needed

One hundred and ten thousand cubic kilometers of precipitation, nearly 10 times the volume of Lake Superior, falls from the sky onto the earth’s
land surface every year. This huge quantity would be enough to easily fulfill the requirements of everyone on the planet if the water arrived where
and when people needed it. But much of it cannot be captured (top), and the rest is distributed unevenly (bottom).

- Green water (61.1% of total precipitation*): absorbed by soil and plants,
then released back into the air; unavailable for withdrawal.

e - Blue water (38.8% of total precipitation*®): collected in rivers, lakes, wetlands
& i and groundwater; available for withdrawal before it evaporates or reaches the ocean.

4 WHERE DOES THE RAIN GO?

More than half of the precipitation that falls
on land is never available for capture or
storage because it evaporates from the
ground or transpires from plants; this
fraction is called green water. The remainder
channels into so-called blue-water

Flows through landscape © Endsup in ocean ‘ sources—rivers, lakes, wetlands and
. aquifers—that people can tap directly. Farm
: ! = : irrigation from these free-flowing bodies is
g:g‘ '°|,‘(-°p‘ . Tapped for. the biggest single human use of freshwater.

Evaporated Cities and industries consume only tiny

from open water amounts of total freshwater resources, but
the intense local demand they create often

*Figures may not add up to 100% because of rounding. Only 1.5% is directly used by people drains the surroundings of ready supplies.

WATER SUPPLIES TODAY »

Much of the Americas and northern Eurasia
enjoy abundant water supplies. But several
regions are beset by greater or lesser degrees
of “physical” scarcity—whereby demand
exceeds local availability. Other areas, among
them Central Africa, parts of the Indian
subcontinent and Southeast Asia, contend
with “economic” water scarcity, where lack
of technical training, bad governments or
weak finances limit access even though
sufficient supplies are available.

| Sufficient water
At risk of physical water scarcity
Physical water scarcity
Economic water scarcity

|| Not estimated




The consequences of asymmnetric rainfall Source Nasa
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Asymmetric RESPONSES Global Irrigated Area Map
Source IWMI.org

Satellite Sensor Based Global Irrigated Area Map @ 10km

(GIAM10km « 8 Clagsesy Yarsion 2.0
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Virtual water - 20% of all water for Trade -big

crop/livestock production is traded & flexible
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Proportion of green water in total agricultural water fluxes
per 0.5 degree grid cell (Rost & Gerten submitted)
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Ratio of green and blue water in virtual water exports,
calculated by the GEPIC model (Yang et al. 2006)
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Virtual water In international trade
IS unmatched in the volumes of
water mobilised by long distance

movement.
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More important it is unmatched in its;:

A flexibility of s
A flexibility of t
to distant regions enduring water
deficits, including groundwater basins

our
h e

Engineered local storage and
distribution cannot match
these qualities.
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Virtual water:

IS economically invisible and
politically silent

These qualities give it
a very special and problematic role
In water policy -making
and reform
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Virtual water also:

has some other hidden and unintended
USEFUL resource & economic
consequences

1 Saves water globally

2 OMovesO from water
less water efficient regions

Would policy instruments achieve this?
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National water loss Global water saving  National water saving
62 km3/year 44 km3/year 106 km3/year

An example of gl obal water saving
husked rice from the US to Mexico
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1 Structure of demand for water

2 Trends in the demand for water
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Estimates of historical consumption of the different types of water per head
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—stimates of historical consumption of the different types of water per head
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Comparison of historical consumption of energy

and water per capita

[m3/day]

[1000kcal/day]

250

200

——Energy use 1000kcal/day
—Water use m3/day

150

-
o
o

100kcal/day & m3/day

50

IPC Salzburg 200905




Consequences of different political cultures on consumption
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MALE FEMALE

1268mn

I I

| 1

oG0S gl 30 Zn g O o 1 o 30 qo S B Al
Population in milllonz)

orge; U, Cenne Bureau, International Date Bazs.

China: 2025

MALE FEMALE

LI
Ta g0 TlooQoy 30

T T T T T T

2010 D in 20 30 a0 S0 o A0
Population Cin millions)

Cowce; U5, Censes Bureau. Internakional Data Baz=.

China: 2058

MALE FEMALE

1424m

T T T T T T T T T T T T

T g0 ) 4 0 Zn0 10 D o 1o Z0 30 a0 SO B A0
Population Cin millionz]

Cowce; U5, Censs Bureau. Internakional Data Baz=.

Fwitrart dafs fermn INR Tinlina &naramatian ]

burg

India; 2008

MALE FEMALE

1004mn

Taog0 TlooQy 30 Zh 1a 0 o io Zg 30 4o =0 o F0
Population Cin millionsd

Gogee s UeS, Cenmss Bureay. International Oate Baze.

India: 2025

MALE FEMALE

5 éj; 1448mn

N

To 60 W0 A0 30

T T T T T T

20 1 Q9 i 20 30 40 = g2 1D
Population Cin milllons)

Cogee: U5, Cenaes Buread. Internakional Data Baz=.

India; 2050
[MALE

7o B0 Wm0 40 30

T T T T T T

20 10 0 i 2o 30 4o =0 B
Population Cin milllons)

Gogce: U2, Cenos Bureau. International Date Baze=.

Fwtrart data fenm INR Oinline Anareaatinn ]
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So do you all use?

2.5 or 5.0 m3/day for food

Consumer behaviour is key

Vegetarians need 2.5 m3/day
Non-vegetarians need 5 m3/day
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Litres of water per person per day

GO0
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FIGURE 10. Water intensity comparison of various diets. After: Renauit and Wallender 2000.

American style,  25% reductonof  Poultry replaces  Vegetables replace  50% reduction of

red meat intensive  animal products

0% of beef 0% of red meat  animal products
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litres per calorie

Beans

FIGURE 11. Water embedded in foods, per calorie of food.
Data from: Chapagain and Hoekstra 2004 and the author's own calorie estimates.

Fotatoes  Wheat — Nuts Milk Eggs  Chicken  Rice Fork Beef
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- The national water footprint per capita and the contribution of different
consumption categories for some selected countries.
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A different
perspective

- demographic water
footprints

- VW and water
footprints of
migration

Photo: Corbis
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fulillions

United States
Foreign-Born Population 1500-2007
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United States
FPopulaton FProjacton to 2050

B Zero-net Immig. Fo=t-1330 Immig.
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25 mn jobs support 70 mn

" Jobs enable families to c/0mn

_solve their water, food,
energy, education problems
. & they can pay taxes
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1 Structure of demand for water
2 Trends in the demand for water
3 Water scarcity and water security - poverty

determines water poverty, water poverty does not
determine poverty
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Water security via a threefold synergy

Security
IS achieved in the problemshed
as well as in the watershed

Water professionals and agricultural
policy makers tend to over - privilege the

potential of the watershed
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There are
three invisible hydro -economic processes

that water short enable economies such
as those of the MENA and southern
African regions for example

where inexpensive water
IS Increasingly scarce

to be secure :
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There are
three invisible hydro -economic processes
that enable water scarce economies to be secure:

1 Solil water in other catchments
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It will be shown that there are
three invisible hydro -economic processes
that enable water scarce economies to be secure:

1 Solil water in other catchments

2 International trade In staple food
commodities: virtual water
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It will be shown that there are
three invisible hydro -economic processes
that enable water scarce economies to be secure:

1 Soll water In other catchments

2 International trade In staple food
commodities: virtual water

3 Socio - economic development o
rural and national o

which enables politically feasible
water re - allocation
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What do
consumers
and policy-
makers
know?
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1 Structure of demand for water

2 Trends in the demand for water

3 Water scarcity and water security - poverty
determines water poverty, water poverty does not

determine poverty

4 The role of global trade in water & food
security

IPC Salzburg 200905



Average Water Footprint per Capita (out of 132 countries]) 1,226 m3

5% 0 National Water for Domestic Needs O 58-57 m3

L X0

6% J National Water for Industrial Products 78:97 m3

O
13% \4 Foreign Water for Agricultural Products 154-31 m3

O
73% §¢ National Water for Agricultural Products O 894-42 m3

LX)
3% J Foreign Water for Industrial Products O 39-67 m3

2008 Morelli/Hoekstra
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BRAZIL: 1,381 m3/cap
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