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Central role of water In religions and beliefs

Examples in alphabetical order

Hinduism

X

Judaism

...and many more

Shinto Taoism Zoroastrianism



6’ great challenges in the water area

Good water quality for
a growing population

Water infrastructure
(distribution & collection)

" Water induced disasters
Disaster protection

Distribution between
humans and ecosystems

Solution for water
conflicts and fair
water share for all

Enough
food for all




What are the triggers of these challenges (1)?

1. Demographic trajectory

Human Welfare and Ecological Footprints compared
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What are the triggers of these challenges (2)?

2. Climate Change

Climate change, particularly global warming affects
predominantly
the dynamics, quantity and quality of the global, regional & locall
hydrological cycles, water systems & water bodies

Primarily affected by the alterations of the hydrological cycles are:

Coastal zones
General infrastructures
Natural ecosystems
Tourism & recreation

« Agriculture, forestry
& fisheries

« Cities & rural areas

« Human health



Climate change related water events

Number of events

pos Yo Trends in number
cth of reported events

All disasters

Much of the increase in the number of
hazardous events reported is probably due
3504 1o significant improvements in information
access and also to population growth, but
the number of floods and cyclones being
reported is still rising compared to
earthquakes. How, we must ask, is global
warming affecting the frequency of natural
hazards?

1 1 | |
1900 1920 1940 1960 1980 2000 1980 1985 1990 1995 2000

UCAR 2015



Blue and green water
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Annual water requirement per person

Sufficient > 1700 m?3
Water stress 1000 - 1700 m3
Scarcity 500 - 1000 m?

Extreme scarcity < 500 m3

From Falkenmark & Widstrand, 1992



Water reqguirements for people,

services, and industry

Daily requirements Annual requirements
Purpose liter/person m3/person

Other household needs 80 - 250 30 -90
Services 20 - 400 8 -140
Industries 20 - 400

Economic good

From Zehnder et al. 2003




Drinking water treatment

From: To:
Solar Water Disinfection sophisticated membrane
(SODIS) treatment




Annual water use per capita in different
geographical areas

100 m3 household
140 m3 services

126 m3 industry

S seniees (average 2002-2012)

140 m3 industry SRR Industry, excl. thermoelectric power

~230 m3

12 m3 household
8 m3 services

=% AFRICA 7 m3 industry

From Aquastat FAO and USGS, 2%[4



Estimated annual world water use total

and by sector 1900—2025

Evolution of Global Water Use

Withdrawal and Consumption by Sector
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Irrigated crop water productivity
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No. of studies | Median per study | Overall median B
kg/m® kg/m®
30 0.58 —2.23 1.06

14 0.46 - 1.84 0.89

29 1.01 -2.92 1.78

;
Data are from studies from 1996 to 2011




Relationship of crop water productivity (cwp)

to grain yield
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Meat production
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10 times more water is needed per unit of energy
from meat than from plants




Annual per capita water needs for food
to cover 2500 Kcal a day

20% meat: - — .
1200 - 1 - 800 - 1000 m?

T




Water availability in Israel in cubic meter
per person and year (average 2000—2009)

Internal surface & groundwater 110
Fossil groundwater 26
External surface and groundwater 147
Desalination and recycling 81
Total 361
Rain-fed agriculture 101
Import of crops 795
Import of meat and dairy products 75
Total virtual water import 870
Overall 1,332

From: Aquastat FAO, FAOstat WRI, Yang et al., 2007 and Liu et al., 2009



ET
0.9 from Malaysia
0.41

REGY/CIIME s

Virtual water imp.
approx. 4.0 Discharge Run-off
0.34 0.15

Rain ET
92 ~8.4

Discharge J
0.5 External supply

Virtual water imp.

aprox. 6.0

< Virtual water exV
approx. 0.35
Desalination! Fossil
0.21 groundwater

0.2

- Numbers are in km3/yr


http://www.facebook.com/photo.php?pid=1623363&id=69629488669
http://www.facebook.com/photo.php?pid=1623363&id=69629488669

Water availability and cereal import comparison

Net cereal import [kg/cap/yr]

etween 1980—84 and 1995—99
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Situation 2000

Limits for food production
Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food
production for export

From Zehnder, 2002
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Net virtual water trade by country
(average over the period 2000—2006)

Unit: cubic km
[ ] nodata [ ]-15-0 []15-20
B -100--50 [ ] 0-5 B 20 - 30

B 50--25 [ ] 5-10 M 30-60
[ ] -25--15 [] 10-15

From Yang et al. 2007



Situation 2030

Limits for food production
Lack of water for sufficient food production

Water, soil and climatic conditions allow substantial food
production for export

From Zehnder, 2002



Impact of climate change on crop production
(Wheat, maize & rice)

ot Y

e a}' Decrease with low confidence

- Decrease with high confidence

e ) ) .
~ - Decrease with medium confidence

Increase/Decrease mix

1. o : Increase with low confidence

he, flalhs - Increase with medium confidence

- Increase with high confidence

Liu et al. 2013



Change In crop yield

Harvest area (%) 2030 2090
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Projection of water availability
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Ageing of Infrastructure

* Life-span of pipes: 50 — 80 years. = _ ,.é. =

T—

* Required annual renewal rate:~1.3 — 2 §6

City Renewatrate 2040, '|'| | ] )
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' Mdnich 0.8%
Milan 0.7%
London 0.1%



Future Investments into the water sector
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First know water works (approx dates)

-,

Mesopotamia 8500 BP
River Nile /7000 BP
Andean Cordilleras 6000 BP
Mesoamerica 6000 BP
Indus Valley 5500 BP
China 4000 BP
Persia 3500 BP

Arizona/New Mexico 3000 BP



Physical and economic water scarcity.

Annual average of :
monthly blue 15
water scarcity
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I Physical water scarcity B Economic water scarcity &

Approaching p hysical MNot estim ated
water scarcity

World Water Development Report 4, 2012



Management failure
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Final thoughts

Water is one of the great challenges of the 215t century. Its
effects go from local to global.

Technologies are available to solve water quality issues; the
relation between water, food, and climate change is sufficiently
clear to allow actions.

A lack of local, national, regional and global governance
effectiveness makes water challenges to persist or even
aggravate.

Water issues are emotional; they trigger at first scepticism
against new solutions, technologies and those who implement
them. Intellectual arguments will rarely change opinions.

Water is the prime portfolio of Gods and kings because of the
difficulties with the effectiveness and the fact that water issues
are emotional.
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Water

The dry facts

@s scarce because it is badly man@
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