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“You ain’t gonna miss your water until
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The issue of scarcity...

* Viewed at the global level, there is
more than enough water to go around
and meet everyone’s needs

So why does scarcity remain a
problem?

» Because water is unequally
distributed in space and time

» Because scarcity in many cases has
been induced by policy failures

The issue of scarcity...
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Water stress
and water scarcity

Stress hydrique (rapport entre besoins et disponibilité)
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Some facts...

* By 2025 more than 3 billion people could
be living in water-stress countries — and
14 countries will slip from water stress to
water scarcity.

» The share of the population of Sub-
Saharan Africa living in water stress
countries will rise from 30 to 85%

1
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The Water
Poverty
Index (WPI)
captures the
characteris-
tics that link
water and
poverty.

The Water
Poverty
Index (WPI)
captures the
characteris-
tics that link
water and
poverty.

Poverty Index (WPI)

[ 78.0-70.0 Highest scoring b )
M 69.1-60.0 Higher middle scoring
59.8-50.4 Middle scoring
M 49.8-35.1 Lower scoring
Data not available

Source: The Centre for Ecology & Hydrology of the United Kingdom

www.nerc-wallingford.ac.uk/research/WRSB

Table 1: Structure of Index and Data Used

WPI Component

Data Used

Resources

internal Freshwater Flows
external Inflows

population

Access

% population with access to clean water
% population with access to sanitation

% population with access to irmigation adjusted by per
capita water resources

Capacity

PPP per capita income
under-five mortality rates
education enralment rates

Gini coefficients of income distribution

Use

domestic water use in litres per day

share of water use by industry and agriculture
adjusted by the sector's share of GDP

Environment

indices of:

water quality

water stress (pollution)

environmental regulation and management
informational capacity

bicdiversity based on threatened species

www.keele.ac.uk?
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The Water
Poverty
Index (WPI)
captures the
characteris-
tics that link
water and
poverty.

The Water
Poverty
Index (WPI)
captures the
characteris-
tics that link
water and
poverty.
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Global changes

Climate
 Demography
* Technology

17

The challenge of
climate change

- ur world wi et much warmer in the next century

Global mean temperature change: departures in temperature from the 1990 value
(degrees Celsius)

6
Global instrumental
Observations, Northem Hemisphere, proxy data [ i Projecti
B
5
IPCC
nonmitigation
4 scenario (A2)
& Stabilization
at 550 ppm
2] =
"- e .
%* Stabilization
4 at 450 ppm
! ‘_'\__N/\.\/
=l
1600 1700 1800 1900 2000 2050 2100

Note: IPCC climate change projections are based on scenarios that model for the impact of economic growth, population and other
factors. The (AZ) nonmitigation scenario assumes mid-range economic growth and high population growth, but no measures to reduce
greenhouse gas emissions. The stabilization scenarios assume reductions in greenhouse gas emissions with specified ceilings.

Source: IPCC 2001.
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The challenge of

Zone de risque lie Effets multiples et difficiles & mesurer
au changement climatique

B Resque extrime” [ Hausse des précipitations

Resqinn o [] Baisse des précipitations ~— Moniée du nivesu da [a mer
11 Déseridication

A Grande dehas menacés
@ Fonte des glaciers

.lemonde.fr/planete/visuel_interactif/2013/09/27/\ rte-des-impacts-di imatique_3486190_3244.html

Contribution of climate change to
declining water availability

lemonde. i/pl isuel_ir if/2013/09/27/la-carte-des-impacts-d imatique_3486190_3244.html
20
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Global Warming — the predictable
emergency

» For a large share of the world’s poor people
climate change projections point to less secure
livelihoods, greater vulnerability to hunger and
poverty, worsening inequalities and causing more
environmental degradation.

* Water insecurity linked to climate change
threatens to increase malnutrition by 75-120
million people by 2080..

+ Mitigation through incentives to clean technology
and financing technological transfer is an
imperative.

* Very few countries have included in their PRSPs
or IWRM documents provisions to face up to the
challenges caused by climate change.

21

Global
Warming:

the predictable
emergency

22

15 million e affected
17,000 of submerged
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Global Warming:
the predictable emergency

[ = Aton [ = Present groundwater
. = Present sea level . = Future groundwater
[ = Future elevated sea level [_] = Salinized groundwater due to overwash

Hiuture > Hnow  Ffuture

http:/advances.sci 1ag.org/cor /4leaap9741.full

23

Water
WIBSIEES
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Water use

LBt 5o
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| Data et avndable
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www.unep.org/dewa/vitalwater/

25
Domestic use
Water use s
Global annual water use by industry is e
expected to rise from an estimated I
725 km3 in 1995 to about 1,170 km3 o)
by 2025, by which time industrial
water usage will represent 24 % of all P
water abstractions. Much of this (high-ncame countries)
increase  will be in developing
countries now experiencing rapid Domestic use
industrial development. Ikl
ww.\
Agricultural
use
82%
Competing water uses
[low- and middle-income
countries]
26
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Water
stress
and
water
scarcity

Global water demand in 2000 and 2050
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BRICS ROW World

M Domestic [l Livestock

B Manufacturing Electricity

Note: BRIICS (Brazil, Russia, India, Indonesia, China, South Africa);
OFCD (Organisation for Economic Co-operation and Development);
ROW (rest of the world). This graph only measures ‘blue water”
dermand and does not consider rainfed agriculture.

Source: OECD (201 2a, Fig. 5.4, p. 217, output from IMAGE). OECD

Environmental Outloo

k to 2050 © OECD.
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Water withdrawal ratios by continent

Date of preparabon September 2015

Water use

)

www.unep.org/dewal/vitalwater/ 28
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...and was transformed into a huge urban area

= Lack of money causes the danely bulup aroas o got suppd
ook P PURACT e - AT
UNDP 2000
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Mixing of Unpolluted Groundwater and Canal Seepage

Hat Yai and its suburbs

Semi-confined Zone of maximum leakage
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Sources: Foster et al., 1698, R
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Impact of agriculture

) m%t gt
M

025051 2 4 NO,-NmglL 31
| Insuficient data for anslyses
of reaien not included in study

Integrated Water and Resources
Management (IWRM) provides an
Important vehicle for reform,

while five broad elements are needed

+ Develop a national strategy, including pricing and
allocation policies that constraint demand within
the bounds of sustainability.

« Cut perverse subsidies but protect the poor

* Make polluters pay, create incentives for new
technologies as part of effective regulation.

» Also, go beyond the polluter pays, to the polluter
prevention pays.

* Monitor and regulate water extraction.

32
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Augmenting supply,
options and constraints

» Diverting rivers
¢ Desalinization
* Virtual water

[

Recycling wastewater

33
Augmenting supply,
TABLE 2.3
Average US figures for water production
Energy use
Source / treatment type (kih/milion )
Surface water 60
Groundwater 160
Water
Brackish groundwater 1000-2600
Seawater 2600-4400
Trickling fitter 250
Activated sludge u
Wastewater
Advanced treatment without nitrification 400
Advanced treatment with nitrification 500
Mote: The table does not include energy used for distribution.
Sources: CEC (2005); EPRI (2002); Stillwell (2010); Stillwell et al. (2010, 201).
34
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Desalinization

Seawater Desalination [ ]
Tinported Water (State Water Project So. CA) ]
Tmported Water (Colorado River Aqueduct So |
CA)

Recycled Water (Membrane Treatment) [ ]
Brackish Water Desalmation | [ NN
Imported Water (Northern Californa) [N

Recveled Water ( Tertiary Treatment ) .

Local Groundwater | [N
Local Surface Water [l

] 4,000 8,000 12.000 16,000 20,000
Energy Intensity (kWh per million gallons)

Desalination or desalinization is a process that removes minerals from saline
water. Salt water is desalinated to produce fresh water suitable for human
consumption or irrigation. One potential “by-product” of desalination is salt.

35
=] Landslide &
Water risks i
%

Between 1991 and 2000, the number of
people affected by natural disasters rose o
from 147 million per year to 211 million 5%
per year. In the same period, more than :
665,000 people died in 2,557 natural oout
disasters, of which 90% were water- Ll
related. Of these water related disasters, TYbe Smper et
floods represented about 50%, water-
borne and vector-borne diseases about
28%, and droughts 11%. Floods caused
15% of deaths and droughts 42% of all o
deaths from all natural disasters. o
Recorded economic losses from natural A%
catastrophes have grown from US$ 30 PR _Octaris
billion in 1990 to US$ 70 billion in 1999.

Distribution of

water-related

natural disasters

36
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Water risk

Figure 1 Average annual impact from inadequate drinking water and sanitation services,’ water-related disasters, epidemics and
earthquakes, and conflicts

*

Water related

Inadequate water Dreught Floeding Earthquakes Conflict
d samtat; il Bl

Peaple affected*

55 rillion
2 000

People hilled

56 000 5
(war deaths)

37
ch?oo
Human cost 2, %o
//77 (‘6/./
@& (y/.
o,
(NS

%
e Each day die 1 300 29"
children as a result of
diarrhoea.

* 1.1 billion people
lack access to
water

¢ 443 million school days
each year are lost to
water-related illnesses.

* 2.6 billion people
lack access to
sanitation

e Almost 50 percent of all
people in developing
countries are suffering
due to water and
sanitation deficits.

* Inequality is a
central part of the
story.

19
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Water supply

‘We feel it our duty to say that
high-priced water is not in the
interest of public health. Pure
water in abundance, at a price
within the reach of all, is one of
the most powerful agencies for
promoting the health of any
community’

North Carolina Board of Health, 1898

39

| Aerial visw of water tanks on the rooftops of Rocinha slum in Rio de Janeiro, Brazil

The United Vorld Water D Report 2019

40
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o Water supply

Less than 50%
50%- 75%
T6% - 90%
W 9% 100%

Mo or insufficient data

UN Habitat 2009

41

Water supply

Trends in urban water supply coverage (1990-2012)

— g Sl et St

L] 5

3”2

Norem  Westen Eastam
Afica Asly AmEKAL Asky
Adikca Asla Carbbean countries

B Piped on premises Other improved Unimproved B Surface water

Source: WHOand UNICEF (20144, Fig A4-1. p. 66), reproduced with the permission of the publisher,
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“Adequate” & “Improved”

Water Supply

Adequate: Supply of water that is safe, sufficient, regular,
convenient, and available at an affordable price.

Improved: Access to a water supply from a household con-
nection, a public standpipe, a borehaole, a protected dug well

or a protected rain water connection| At least 20 litres per

person per day must be available from a source within 1 km

of the user's dwalling.l

The water divide

Most households in Jakarta get their
water from several sources
0 100

‘Shara of heussholds, 2005 (%)

[ 20 40
Multiple sources Single sourcas:
M Vended water Water tility
and groundviater
- 1 Vended watar

- Water prices: the poor pay more, the rich pay less

Water price (US$ per cubic metre)
0 1 2 3 4 5 [
New York (US) ]
Utility

London (UK)

Manila (Philippines)
Accra (Ghana) i)

Barranquilla (Colombia)

Sourcer Solo 2003; WUP 2003,

44
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Unequal access

example of Mombasa

Access to water in Mombasa's inf | settl
100 =
z ) Other unimproved
&
E 1 Cart with small tank/drum
g @
ﬁ Cithes improved
- 40
= W \Wates kiosk
£
e
0 W Meighbour's mp/public tap
o B Piped on premises

Mombasa
Informal areas

Source: WHO and UNICEF (20140, Fig. 24, p. 201 Reproguced with the permiission of the publisher,
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Private vs Public service

Public Sector

Generally Public Sector entities are The purpose of Companies in Private
driven by the purpose of providing Sector is profit making by operatin
the basic public services to common within the rules and compliances of
public at reascmalble chbtoin lhelir respective country.
respective industries by baeing also ¥
self-sustainable and profitable, Proportion de sefvices d'ai polobls glrts
However, profitability is not the en délegation de service public par département en 2013

primary motive,

23
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Water price

LES PRIX EN FRANCE...
Prix TTC départementaux
de 'eau dans les communes
avec assainissement
collectif en 2008.

au
b gaEy

‘#‘ 33 3;‘

Prix au m? ma.z 31 ¥ 34 25

W Plusde380€ VOR b 226 732

M De340€ R + 8 2,7
a38oe€ 25 26 9 -

De3€

METRE CLSE [FEAL OUNE
EMENT COLLECTIF B3 2oty

2" 287 2098

[8 Insee, recansement de la pepulation

4 Sk ‘&33
ﬁ%ﬁﬂ ‘ 33 3.33E :3.3-1‘

3 29 24 31

29

33

4 €/m3=60ct/j/ pers

... ET EN EUROPE

Par métre cube en 2009,
Prix pour les particuliers
des cinq plus grandes villes
de chaque pays.

S== Danemark
B Allemagne
B33 Royaume-Uni m

=== Pays-Bas

[ B Belgique m

I B France m

=+ Finlande m

= suede  [2sec
= Espagne - 211€
Bhiaie  [Josse

Source : Nus Consulting 2009
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s NOTA FISCAL / FATURA DE SERVIGOS

Companhia de Saneamento de Minas Gerals N
a e r (0] 3/:%FuN| Rua Mar de Espanha, 525 Santo Anténia - Belo Horlzonte - MG - GEP.: 30.330-900

CNPJ: 17.281.106/0001-03 - Inserigo Estacual: 062.000139.00-14

MARTIN SE1DL
RIPL. L6

L LP VIS [ S E s N T ¥ e € G AL P T

32.140. 050

REFERENCIA DA FATURA MATRICULA
NUMERO DATA DE APRESENTAGAO MES;
3 f - 0012 004 0/0 1
QUANTIDADE D DAD DIDA IDENTIFICADOR USUARIO
SERVICO | Sacial idenc Comerclal | Industrial | Puiblica
Agua_| [y 0024 129 450 4
Esgoto | |

| LEITURA CONSUMO FATURADO.
Atual Anterior Préxima Dias m? Litros
A/ AR/ [T ] 8 B
KS I 17 it}
HISTORICO DE CONSUMO CONSUMO MEDIO
Volume Dias Madia
Falurado entre Diéria 3
itros medigies Litros )
SEU CONSUMOICUSTO DIARIO
NYEANA [TRETY) &3 T
ettt . U 2 Tir i litros de dgua
5.0 P 214
0w Bl s Agua [ Esgoto
[ B 21
6000 k ur RS ‘ RS 0w
[/ 6. 0011 3 193
[ 6. D00 kN 188

Q

O VAR 2 A e

CAQLD Wliely |4

Faixas de Consuma da Valor RS/ Valor Sub

consumo em faixaem  Unidades Voluma il Litroa Agua Mil Liros Eegoto Total

1.0000wes 1,000 ltros  Alendidas  Total Agua RS Esgoto RS RS 8
LI 4 B0 1 6.00 ) 12,95 o 1,13 XY
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s

Water price
Public services provide cheaper water

135 s cebl s o vk ‘Sto Incroases in block water tars, 2001-2006° (USS)
5 130
Dakar
4 20 ]
!
I
3 110 |
_—
2 100 Durban

Public  Private  Vendors  Tanker  Wator

utiities  retworks trucks  camiens. Bangaicrs.
070 -
%0 ocatons. I
Source: Karkd aret Schrwarts 2005, nko !
e
as0 Mairobl
] I
ol
|
|
o1 |
T —
020 |!
—
| Dhaka

-+
I

"0 m % % W @70 M w0
Cubk: metres por month

‘Sources: ADE 004, Vimooulon 2003; Weater and Sanfiation Program
- Arica 200 49

Water for human
consumption

The debate over the relative merits of public
and private sector has been a distraction from
the inadequate performance of both private
water providers to overcome the global water
deficit.

Inequalities based on wealth, and location, play
a central role in structuring water markets.

Water pricing reflects a simple perverse
principle: the poorer you are, the more you pay.
The diversity in public-private partnerships
cautions against lumping all private sector
involvement under the general heading of
“privatization”.

Regulation is critical to the progressive

realization of the human right to water.
50
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Sanitation

‘Good toilettes are far
higher signs of civilization
than grand palaces and fine
art galleries’

William Clendenin,
Cincinnati Health Officer, 1866

‘Filthy water cannot
be washed’

African Proverb

51
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52

The Unitad
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Today...

e 1.1 billion people

lications for
lack access to water Implications fo

human
+ 2.6 billion people development
lack access to
sanitation * The lack of water and
sanitation leads to
* Inequality is a diminished
central part of the opportunities to
story. realize people’s

capabilities and
human potential

53

The human cost of the crisis

¢ Some 1.8 million children die each year as a result
of diarrhoea—which is 4,900 deaths a day. This is
equivalent to the under-five population in London and
New York combined.

» Deaths for diarrhoea in 2004 were about six times
greater than the average annual deaths in armed
conflict for the 1990s.

e 443 million school days each year are lost to water-
related illnesses.

« Millions of women spend up to four hours a day
collecting water.

» Almost 50 percent of all people in developing countries
are suffering at any given time from a health problem
caused by water and sanitation deficits.

54
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“Adequate” & “Improved”

Sanitation

Adequate: Access to sanitation that is convenient for all
household members, affordable, and that eliminates con-
tact with human excreta and other wastewater within the
home and neighbourhood.|

Improved: Access to a private or shared toilet connected to
apublic sewer or septic tank, or access to a private or shared
pour-flush latrine, simple pit latrine or ventilated pit latrine.

WatSan facts

Less than 50%
50% - 75%
75% - 930%
91% - 100%
No or insufficient cata

56
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WatSan facts

!‘

1990 2012 1990 2012 1990 2012 1000 22
Developing Developed  World

FE=TRESTES

S90 g0l 1990 2017 1980 2012 1990 ENE2 10ap PplD l9Sd 2012

I9E0 2012 1990 @012 X
Latin Western Northern  Eastern Caucasus

Southarn Sub- South-  Oceania
Agia Saharan  @amem America B Agiz Africa Agiz end Cantral davdupad ragions regions
Africa Agia Caribbsan Asia countries

M mproved [ Shared Unimproved (i Open defecation

57

The sanitation divide
urban - rural

Rural access to...

Urban access to...
% improved |
100 - wa':;r source
mproved

B O v

and United Nations

Sources: Meeting the MOG Water ancl rid nésation (WHO)
International 's Emargency Fund hﬁm o 1o n%_ﬁw&g&lg
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The sanitation divide
[ [ st aiae ]

Acoess to sanitation by veealth uintile (%)
0 10 20 3 4 5 & 70 W % 100

Richest
2% Nambia
Poorest 2000
20%

s 5§
i

Fichest
2% Zambia
Poorest 2001-82
0%

Sanitation facility

B Fusnoiet [0 priamine [ notaciiey

Source: Calculted based o Measura DHS 2006, 59

Diminished opportunities
and increased risks

Clean water and toilets cut infant
deaths

Reduction in risk of mortality (%)

. Egypt Uganda Peru Cameroon
ML
40
60
80

100

W Improved water B Improved sanitation

Note: Data based on surveys carried out between 1995 and 2004. For more
details see Technical note 3. Data refer to post-neonatal deaths (1-12 months).
Improved water and sanitation refer to one or more types of access generally
considered improved.

Source: Fuentes, Pfiitze and Seck 2006b. 60
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Diminished risks
and increased opportunities

Handwashing with soap is the single most cost-
effective health intervention.

Handwashing promotion is cost-effective when
compared with other frequently funded health
interventions. A $3 investment in handwashing
brings the same health benefits as an $11
investment in latrine construction, a $200
investment in household water supply and an
investment of $1000 in immunization.

61

Why does sanitation
lag so far behind?

+ The national policy barrier — sanitation if ever figures
prominently on the national political agenda.

* The behavior barrier — households tend to attach higher
priority to water than to sanitation.

* The perception barrier — households often view better
sanitation as a private amenity with private benefits
rather than a public responsibility.

* The poverty barrier — Nearly 1.4 billion people without
sanitation live on less than $2 a day.

» The gender barrier — women place higher value on
access to private sanitation facilities but have weaker
voice.

e The supply barrier — products designed without
reference to community needs and priorities and
delivered through unaccountable government agencies
have low uptake rates.

62
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Climbing the ladder...

Climbing the sanitation ladder has

financial as well as health
implications

Estimated cost per person (US$)
0 200 400 600 800
Tertiary wastewater
treatment
‘Sewer connection and secondary
wastewater treatment
Connection to conventional sewer

Sewer connection with local labour

Septic tank latrine

Pour-flush latrine

Ventilated improved pit latrine

Simple pit latrine

Source: Adapted from Lenton, Wright and Lewis 2005.
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1970-1990

Source : Working group 1 and I, Synthasls report, IPCC, 2007,

MNumber of cholera cases declared per country
i b ]

1 3 100 1000 10000 100000
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Above all,
this is

a Crisis
of the
poor

Millions, 2002
2,600

2,400
2,200
2,000
1,800
1,600
1,400

1,200

Sanitation

~on less than,

Poor people
account for most
of the water and
sanitation deficit

“on less than
$2 aday \\
\

People living
91 aday

Water

Source: Calculated based on Chen and Ravallion

2004 and WHO and UNICEF 2004b.

Virtual water

and wafer
footprint

66
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Biocapacity

worldmapper.org

16% of the world’s

g biocapacity is in Brazil.

hectare is a hec
world-average a
produce resourc
absorb wastes”

67

Ecological footprint ...

World
www.footprintnetwork.org

— Ecoboglcal Footprint — Blocapacity @ Ecoboglcal Defich
& reotogical Reserve

The ecological footprint
measures human demand
on nature, expressed in
global hectares per capita

—— Eeotogical
Footgeint

—— mineapacity

68
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Water footprint, virtual water

The water footprint has been developed in
analogy to the ecological footprint concept. The
‘ecological footprint’ of a population
represents the area of productive land and
aquatic ecosystems required to produce the
resources used, and to assimilate the wastes
produced, by a population with a specified
standard of living. Whereas the ‘ecological
footprint’ shows the area needed to sustain
people’s living, the ‘water footprint’ indicates
the annual water volume required to sustain
a population. The water footprint concept is
closely linked to the virtual water concept. Virtual
water is defined as the volume of water required
to produce a commodity or service.

WWAP 20030
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This is a global average and aggregate number.
Policy decisions should be taken on the basis of:

1. Actual water footprint of certain coffee at the precise
production location.
2. Ratio green/blue/grey water footprint.

3. Local impacts of the water footprint based on local
vulnerability and scarci

140

[Hoekstra & Chapagain, 2008]

Water footprint

Table 2 1. Caiculation of the virtual waler content of coffee produced in Brazi with the wet production method

Variable Value | Unit Source
A | Crop water 1277 |_mm CROPWAT
Calculaled from yield of
8| Yield of fresh chemy 422 | tovna green coffee given by
FAQ (2003¢)
| © | Virtual water content of tresh cherries. 3028 | m'flon C=10-AB
m'flon of fresh | Assumption, based on
1| water use for pulping 15 e OTZ 20020
Remaining fraction after puiping 044 | tonton :"235,‘,‘;“ (2008), GTZ
| E [ Virtual wafer conten! of pulped chermies 899 | _m'flon E=(CHC1D
‘m'flon of The Roast and Post
E1| Water use for soaking and washing 5| pulped Coffee Company (2003),
chermies GTZ (20020)
Remaining fraction afler fermentation and
' 09 | tonfto Bressani (2003)
washing al ' i) Table 4.1. Virtual water content of coffee per coffee-producing country.
G| Virtual water content coffee 7671 | m'flon G = (E+ENF
H| Remaining fraction aner drying 0.506 | tonton GTZ (2002c) Crop water Y;::' V';;ﬁma;f’ vg;‘::é.:?;?
requirement
Virtual water content dry parchment coffes | 15188 | m’flon 1=GMH Cotnirias coflee | green coffee | roasled coffee
mm tonha m'ton m*ton
f Brazil 1277 0.68 18925 22530
www.waterfootprint.org
Colombia 893 074 12139 14451
Indonesia 1455 0.55 26650 31727
Vietnam 938 187 5086 6054
Mexico 1122 0.46 24347 28985
Guatemala 1338 0.90 14940 17786
72
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Gross virtual water import
(Million myr)

0.1-10
10 - 50
i 50 - 100
I 100 - 250
250 - 500
> 500

I No import

Virtual water

agriculture _|

85%

industrial
10%

domestic
5%

www.waterfootprint.org
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Product

Bavine, cattle
Sheeps and goats
Meat bovine fresh
Meat sheep fresh
Meat poultry fresh
Cereals

Citrus fruit

Palm oil

Pulses, roots and tubers
Source: FAD, 1997k,

head

head

kilogram
kilogram
kilogram
kilogram
kilogram
kilogram

kilogram

Water footprint, virtual water

Equivalent water
in cubic metres

4,000
500

www.waterfootprint.org
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Managing
Transboundary
Waters for
Human
development

Transboundary
waters

* Water is a source of human
interdependence—it is a shared resource
serving multiple constituencies within and
between countries.

» Water has the potential to fuel wider
conflicts but also to act as a bridge for
cooperation.

» Two challenges: replacing unilateral
action with multilateral cooperation; and
putting human development at the centre
of trans boundary cooperation.

38



- International basins link many countries

River Number of Basin
basin basin countries countries
Dantbe 19 Albania, Austria, Bosnia and Herzegovina, Bulgaria, Croatla, Czech Republic, Germany,

Hungary, Italy, Macedonia, Maldova, Montenearo, Poland, Romania, Serbia, Slovakia, Slovenia,
Switzerland, Ukraine

Congo 13 Angola, Burundi, Gameroon, Gentral African Republic, Gongo, Democratic Republic of the
Congo, Gabon, Malawl, Rwanda, Sudan, Tanzania, Uganda, Zambia

Niie 1 Burundi, Central African Republic, Democratic Republic of the Congo, Egypt, Eritrea, Ethiopia,
Kenya, Rwandsa, Sudan, Tanzania, Uganda

Niger 11 Algeria, Benin, Burkina Faso, Cameroon, Ghad, Gote o Ivolr, Guinga, Mall, Niger, Nigeria,
Slerra Laone

Amazon ] Bolivia, Brazil, Colombla, Ecuador, Guyana, Peru, Suriname, Venezuela and French Gulana

Rhine ] Austria, Belgium, France, Germany, Italy, Liechtenstein, Luxembourg, Metherlands, Switzerland

Zambezi 9 Angola, Botswana, Democratic Republic of the Congo, Malawi, Mozambique, Namibia,

Tanzania, Zambia, Zimbabwe

Lake Chad Algeria, Cameroon, Central Africa Republic, Chad, Libya, Niger, Nigeria, Sudan

Aral Sea 8 Afghanistan, China, Kazakhstan, Kyrgyzstan, Pakistan, Tajikistan, Turkmenistan, Uzbekistan
Jordan 6 Eaypt, Israel, Jordan, Lebanon, Occupied Palestinian Territories, Syria

Mekang 6 Cambodia, China, Lao People's Democratic Republic, Myanmar, Thalland, Viet Nam
Volta [} Benin, Burkina Faso, Cdte d'lvoire, Ghana, Mall, Togo

Ganges-Brahmaputra- [} Bangladesh, Bhutan, China, India, Myanmar, Nepal

Meghna

Tigris-Euphrates 6 Iran, Irag, Jordan, Saudi Arabla, Syria, Turkey

Tarim 5 (1) Afghanistan, China, Chinese control claimed by India, Kyrgyzstan, Pakistan, Tajikistan
Indus 5 Afghanistan, China, India, Nepal, Pakistan

Neman 5 Belarus, Latvia, Lithuania, Poland, Russia

Vistula 9 Belarus, Czech Republic, Poland, Slovakla, Ukraine

LaPlata 5 Argentina, Bolivia, Brazll, Paraguay, Uruguay

Source: Adapted from Wolf and others 1999,

Why do transboundary waters
matter for human development?

* There are 263 international basins.

* More than 40% of the world’s population live
within transboundary basins.

e The number of countries in shared basins is 145.

* Sub Saharan Africa is the region that better
demonstrates the realities of hydrological
interdependence.

» Azerbaijan, Croatia, Latvia, Slovakia, Ukraine and
Uzbekistan receive between 50% to 75% of their
water from outside their borders.

¢ Hungary, Moldova, Montenegro, Serbia and
Turkmenistan receive more than 75%.

« Water for livelihoods.
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Cooperation over water can
take different forms

Sectorlal distribution of 145 agreements.

on fransboundary water resources

Pollution 6 (4%)  Fishing 1 (1%)
Havigation 6 (4%)

Industrial

9 (6%) Hydropower

Water utilization
53 (37%)

&

250
200
150
100.
50
o

Figure é:

Events ralated to transhoundary

basins.

Although transhoundary water

resources can engender hostility,

the record of cooperation is vastly

superior to that of acuta conflict,
is to say, water is much more

that
avector of cooperation than a
source of conflict.

‘Source: ol &t aL, forihcoming.

B R S S T e I |

-7 Formalwar

-6 Extensive military acts

-6 Small-scale military acts

-4 PoliticalUmilitary hostile acts
[0 -3 Diplomatic/economic hostile acts
M -2 Strong/official verbal hostility
[0 -1 Mild/unofficial verbal hostility

0 Neutral, non-significant acts

2 3 4 5 & 7

1 Mildverbal support
2 Offical verbal support
~ 3 Cultural, scientific agreement/support
0 4 Non-military economic, technological
& Industrial agreement
M 5 Military, economic & strategic support
M ¢ International water treaty
M 7 Unification into one nation
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The costs of non-cooperation

* Environmental disasters
— Externalities and free riders
— Lake Chad
— Aral Sea

e Threats to livelihoods

— Dependence on agriculture and
irrigation — Tigris-Euphrates, Central
Asia

— Fisheries — Mekong, Lake Victoria

Cooperation prevails

* Over the past 50 years there has been 37
cases of reported violence among
countries because of water. All but 7 of
those cases took place in the Middle
East.

* Over the same period more than 200
treaties were negotiated.
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Shrinking Lake Chad

Lake Chad, located at the junction of
Nigeria, Niger, Chad, and Cameroon was
once the 6th largest lake in the world.
Persistent droughts have shrunk it to about]
a tenth of its former size. The lake has a
large drainage basin—1.5 million km2 —but
almost no water flows in from the dry north.
90% of lake’s water flows in from the Chari
River. The lakebed is fl at and shallow; even
before the drought, the lake was no more
than 5-8 m deep. Considered a deep
wetland, Lake Chad was once the second
largest wetland in Africa, highly productive,
and supporting a diversity of wildlife. The
lake is very responsive to changes in
rainfall. When rains fail, the lake drops
rapidly because annual inflow is 20-85 per
cent of the lake’s volume. Human diversion
from the lake and from the Chari River may
be significant at times of low flow, but rainfall
is still the determining factor in lake level.
This image set displays a continued decline
in lake surface area

83
The costs of non-cooperation
Research carrifsd _ out over the Natural andﬁn%tl:gaggr'lg:gl:{c?:::c l{lﬁi‘[ﬂﬂ: Lake Chad
past 40 years indicates that the _— T

main factors in the shrinking of
the lake have been:

- Major overgrazing in the
regioW“, resulting in the loss of
vegetation and serious
deforestation, contributing to a

drier climate;

- Large and unsustainable : Wator
iret 4 H H H Formar shor aiine
irrigation projects built by Niger, =

Nigeria, Cameroon and Chad,
which have diverted water from
both the lake and the Chari and
Logone rivers.

The changes in the lake have
contributed to local lack of water,
crop failures, livestock deaths,
collapsed fisheries, soil salinity,
and increasing poverty
throughout the region.

Tris cafiecton of magshas been scurced rom a parios
of satelita images piovided by NASA, Goddard Spaca
Fight Center.

[ T
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The Aral Sea: the cost of
unsustainable practices

* In 1960 the Aral Sea was the size
of Belgium, sustaining a vibrant
local economy. Today, it is a
virtually lifeless hypersaline lake a
quarter of its previous size.

* The reason: an earlier era of
Soviet state planning determined
that the great rivers of Central
Asia—the Syr Darya and the Amu
Darya—should be put to the
service of creating a vast irrigated
cotton belt.

e This approach to water
management sealed the fate of an
entire ecological system, with
devastating consequences for
human well-being.

* Some efforts are currently being
deployed to rehabilitate the sea. It
has had a noticeable positive
effect on the northern part.
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The Aral Sea: the cost of

L s
TCAC TR
the "Large Arar’ and the "Small Aral’

What has happened...

1957
from & map

November 2007
from satelite images
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Col"B”Phdo river
Aexico

CALIFORNIA

BAIA
CALIFORNIA

LOWER DIVISION STATES
TOTAL: 9,118,092 acre-feet (a.f.}

NEVADA
TOTAL: 248,613 a.F.

ARIZONA

TOTAL: 2,831,711 af.
Other:
1171903 af.
CAP:

CALIFORNIA
1,659,808 a.f.

TOTAL: 4,358,000 af.

Metropolitan Water District (CRA)
967,495 af.

Palo Verde Irigation District:

1,180,000 af.

Imperial Irrigation District (AACK
2,679,356 af.

Coachella Valley Water District (via AAC):

322.730 af. MEXICO

TOTAL: 1,564,000 af.

Numbers from the Colorado River Accounting and Water Use Report 2009, 88
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ACCESS TO FRESH WITER

Managing the aq| Palestinians and Israelis share
] ater unequally

On average,
Israelis get

350 L/pers/day,
while
Palestinians in
the West Bank
get

70 L/pers/day.
The minimum
guantity of water
recommended
by the USAID
and the WHO for
household and
urban use is

100 L/pers/day.

Souve: SUSMAQ 2004

A cross section
of the West Bank

Daily water consumption per capita (liters)

The World Health Organization's

recommended daily consumption

West Bank average.

Jenin ares
Tubas area
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#
REFERENCES

Documentaire Home

https://www.youtube.com/watch?v=NNGDj9leAul

Un documentaire sur |'état de la Terre vue du ciel, qui montre la pression que
I'homme fait subir & I'environnement et les conséquences que cela entraine sur le
changement climatique. Yann Arthus-Bertrand ne le présente pas comme un film
catastrophe mais comme un message d'espoir, en rappelant qu'il reste 10 ans pour
agir. Les themes abordés sont tous en relation avec I'environnement : le
manque d'eau, la déforestation, la fonte des glaces ou encore |'épuisement
des ressources naturelles.

Date de sortie : 5 juin 2009 (France)

Réalisateur : Yann Arthus-Bertrand

Bande originale : Armand Amar

Narrateurs : Yann Arthus-Bertrand, Salma Hayek, Jacques Gamblin, Glenn Close,
Producteurs : Luc Besson, Denis Carot
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WHO www.who.int/water_sanitation_health/ind

OMS ex.htm

UNESCO WWw.unesco.org/water/
www.unesco.org/water/ihp/

UNICEE www.unicef.org/programme/wes/weshm.
htm

UN Habitat www.unhabitat.org/programmes/urbansa
nitation/

UNDP www.undp.org/water/

UNEP www.unep.org/vitalwater/
www.unep.org/dewa/water/
http://www.unep.org/dewa/vitalwater/artic
1e192.html

THE WORLD | www.worldbank.org/watsan/home.html

BANK

Asian dev. www.adb.org/Water/default.asp

BAHIH Bank
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Univ. Leeds TPHE

www.leeds.ac.uk/civil/
ceri/water/tphe/tphehome.html

SANDEC EAWAG Department
of Water and Sanitation in
Developing Countries

www.sandec.ch/

WEDC Water, Engineering &
Development Centre at
Loughborough University UK

www.wedc.lboro.ac.uk/

IRC

www.irc.nl
www.irc.nl/source/

WSSCC Water Supply & WWW.WSSCC.org

Sanitation Collaborative Council

WSP Water & Sanitation WWW.WSp.org

Program [WB] www.smartbrief.com/access/
Wateraid www.wateraid.org.uk

SEI Stockholm Environment
- Aitute

www.sei.se/water/overview.html

PsEau Programme Solidarité
Eau

www.pseau.org/

Sanicon

www.sanicon.net
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