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WORLD WATER CHALLENGES

Evolution of water shortages in 100 years

Water scarcity
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Water:
”The blood of the planet”

Water:
One of the most strategic resources
⊕ Source of conflicts
⊕ Hydropower
⊕ Agriculture
⊕ Industry
⊕ Domestic use
⊕ …

Water:
⊕ Kills much more and more
dramatically than AIDS or
”terror”
⊕ Each 10 seconds
⊕ > 9000 per day



Introduction

Water: natural resource

Water:
One of the most strategic resources
⊕ Source of conflicts
⊕ Hydropower
⊕ Agriculture
⊕ Industry
⊕ Domestic use
⊕ …



Water:
”The blood of the planet”

Johdanto

Water circle



Introduction

Water and development
closely connected

Water:
⊕ Kills much more and more
dramatically than AIDS or
”terror”
⊕ Each 10 seconds
⊕ > 9000 per day



Water use
Orders of magnitude

Drinks Domestic use Eats

Rural Urban

1 person 2 50 250 1500 Litres per day

0.7 20 90 550 m3 per year

6 billion
people

4.4 110 550 3300 km3 per year

0.04% 0.9% 4.6% 28% Of stabile runoff

0.01% 0.27% 1.3% 8% Of continental runoff

140 3500 17000 32 500 m3 per second

0.27 7 33 200 Times the flow of Kemijoki

0.04 2 10 60 Times the flow of Nile



Water use
Orders of magnitude

Table 6.1a 
Beefeaters eat much water  
Estimated water volumes required to produce selected food products (Pimentel et al. 1997). 

Crop or product Liters/kg 
Potatoes 500
Wheat 900
Alfalfa 900
Sorghum 1110
Corn 1400
Rice 1912
Soybeans 2000
Broiler chicken 3500
Beef 100,000

 Table 6.1b 
Who is to blame for meat consumption?  
Annual consumption of grain and livestock products in selected countries (kg per capita; Brown 1995). 
 United 

States
Italy China India 

Grain use 800 400 300 200 
Beef 42 16 1 0 
Pork 28 20 21 0.4 
Poultry 44 19 3 0.4 
Mutton 1 1 1 .2 
Milk 271 182 4 31 
Eggs 16 12 7 13 

 

China & S Asia: Water withdrawals - 
agriculture, industry & domestic
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⊕

Population

URBANIZATION BY CONTINENT (%)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1950 1975 2000 2025

N America

L America

Europe

Asia

Africa

Oceania

RURAL AND URBAN POPULATION BY CONTINENT 
(MILLIONS)

-3000

-2000

-1000

0

1000

2000

3000

Africa Asia Europe L AmericaN America Oceania
-3000

-2000

-1000

0

1000

2000

3000
1950

1975

2000

2025

1950

1975

2000

2025

!

Rural population: ~stabile
Urban population: +70M / year

Feeding new urbans: 0.7 Niles a year!
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Development
Water and hunger

Child malnutrition (millions)
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About 90% of water used for agriculture is returned to 
the atmosphere in the vapour form

All rain-fed and irrigated agriculture occupy about one 
third of the land surface for crops and livestock 
production. 

Only about 17% of these lands are under irrigation and 
account for 40% of the total output

Agriculture is the major user of freshwater in the world. 
It accounts for 70% of all uses of water worldwide today. 

Development
Water and hunger



Development
Water and hunger

 
Water availability and use: 1995 and 2025

0

0.5

1

1.5

2

2.5

C
hi

na
 1

99
5

20
25

Ba
ng

la
de

sh

In
di

a

Pa
ki

st
an

In
do

ne
si

a

M
ya

nm
ar

Ph
ilip

pi
ne

s

Th
ai

la
nd

Vi
et

na
m

Eg
yp

t

Et
hi

op
ia

Su
da

n

Ni
ge

ria
 1

99
5

20
25

1,
00

0 
m

3  p
er

 c
ap

ita
 p

er
 y

ea
r

Renewable
Utilizable
Used
Agriculture

!

!

!

!

China & S Asia: Water withdrawals - 
agriculture, industry & domestic

0% 20% 40% 60% 80% 100%

China

Bangladesh

India

Nepal

Pakistan



Development
Water and health
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4/5 of all 
diseases

1/3 of all 
deaths

Low quality
domestic water



Johannesburg 2002:

Diversify energy supply and substantially increase the global share 
of renewable energy sources in order to increase its contribution to 
total energy supply.

Development
Water and energy

FUEL SHARES OF WORLD TOTAL 
PRIMARY ENERGY SUPPLY 
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Lähde: Bangkok Post 
January 20 2005





BIOENERGY PRODUCTION
TWh per year
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70M new urbans need ~35 000 MW

Compare: 
Finland’s all hydro 1300 MW (1/26)

3 Gorges Dam 17500 MW (1/2)

Development
Water and energy

S Asia, China: Power per person
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Hydropower production and potential
% of Finland's production
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Water and energy:
A big controversy
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Economic growth:
• Who gains
• Who loses



Investment in Renewable Energy

REN21, Global Status Report 2006



⊕

Development
Water and environment

Sample environmental problems (int. commitments)

• Biodiversity
• Wetland degradation (Ramsar)
• Desertification
• Climate change

Water is the key: eg climate change



⊕
STATUS
IPCC 3rd Assessment on Global 
Circulation Models

MOST IMPORTANT UNCERTAINTIES OF GCMS
⊕ Atmospheric feedbacks Most important feedback of greenhouse warming: 

growing water vapour concentration in the troposphere

⊕ Water vapour feedback doubles the warming in comparison to former models

⊕ Cloud system is now the greatest uncertainty

⊕ Ocean processes improved: heat fluxes (atmosphere-water), large-scale 
circulations (ENSO etc), major problems: narrow straits, mixing, convection

⊕ Thermohaline circulation salinity – temperature interplay a great problem 
(Arctic flows, Gulf stream, melting glaciers etc!) 

⊕ Vegetation photosynthesis and water use improvements 

⊕ Snow, permafrost and sea ice improvements, but ice dynamics are still 
a major problem

⊕ From global to regional processes improvements, e.g. NAO, ENSO 

⊕ Threshold type of changes abrupt changes typical but poorly recognized



⊕

Development
Water and environment

Sample environmental problems (int. commitments)

• Biodiversity
• Wetland degradation (Ramsar)
• Desertification
• Climate change

Water is the key: eg climate change
Often interlinked: eg Lake Chad



Lake Chad
• Basin 2,4 M km2 (Finland x 7)

• Surface area
• 1960s 25 000 km2 (Päijänne x 25)

• 2000s 2 000 km2 (Päijänne x 2)

⊕ 1970s: a civil war
(”cold” war)
⊕ Regional economies
destroyed
⊕ Most of population
uprooted

⊕ 1970s onwards: 
serious droughts -> 
Lake Chad has lost
90% of surface area

⊕ Rapid urbanization
⊕ Urban formal sector
almost NIL



1972

2002



Development
Water and environment

Sample environmental problems (int. commitments)

• Biodiversity
• Wetland degradation (Ramsar)
• Desertification
• Climate change

Water is the key: eg climate change
Often interlinked: eg Lake Chad

Water: entry point for ecosystem management!



Selected water quality 
problems
• Eutrophication abundance of nutrients enhanced primary production

• Oxygen depletion caused by degradation of organic matter in water

• Hygienic problems pathogens such as viruses, bacteria or protozoa

• Salinization high concentrations of ions such as calcium, sodium, chloride 
and sulphate

• Acidification due to atmospheric deposition of SO2 and NOx or by industrial, 
mining or natural emissions

• Toxic or cumulative compounds heavy metals or other trace 
elements, radioactive compounds, halogenated hydrocarbons, water-borne toxins

• Suspended material and turbidity inorganic or organic matter

• Changed thermal conditions thermal pollution, flow control or 
changed climate



Pollution source abatement
• Domestic:       minimize disease agents

• facilitate nutrient reuse
• wastewater reclamation for reuse

• Industrial:      minimize output of hazardous substances
wastewater reclamation for reuse

• Agricultural:   minimize pesticide output
• improved fertilisers
• facilitate local nutrient recycling



Development
Water and Catastrophes

•Catastrophic floods: influence
1.3 billion people
•Droughts kill 4x more than
earthquakes
(Red Cross & Red Crescent 2002)

Impacts of Natural Disasters
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⊕ IWRM:
⊕ Waters should be used to provide Economic well-being to 
the people, without compromising social Equity and 
Environmental sustainability. Waters should be managed 
in a basinwide context, with stakeholder participation and 
under the prevalence of good governance.

⊕IWRM efficiency plans to all major basins by 2005

⊕EU in Johannesburg:
⊕ Broad partnership programmes

⊕Water & development paradigms
Johannesburg WSSD

⊕ Water:
⊕ A cross-cutting theme in all MDGs



Broadening the perspective
Water has many parallel functions

• Three sets of emerging
problems to face
• quantity limitations
• quality limitations
• ecosystem collapses

• Challenges to manage
• 40 percent more people to feed
• bioenergy to replace fossil fuels



We MUST be able to break conventional boundaries and 
find interconnections in a way not seen before

 Urbanization: 
rapid and partly 

uncontrolled 

Water 
resources 

development 

Economy: 
underdevelopment 

and poverty 

Food 
insecurity 

Climate: 
variations and 

changes  

Environment: 
degradation 

Governance and 
policy environment: 

malfunctions 

Globalization, 
regional integration: 

slow  

Empowerment, 
decentralization: 

controversial 

Human 
development: 
low and uneven 

Population: 
large and 

dense 

DOABLE?

Challenge


	Water for Development
	Water scarcity
	Introduction
	Introduction
	Johdanto
	Introduction
	Comparison
	DevelopmentWater and health
	Introduction
	STATUSIPCC 3rd Assessment on Global Circulation Models
	Selected water quality problems
	Pollution source abatement
	Broadening the perspective

